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FOREWORD

The ITU Telecommunication Standardization Sec{tfU-T) is a permanent organ of the InternationBtlecom-
munication Union. ThelTU-T is responsible for studyindechnical, operatingand tariff questionsand issuing
Recommendations on them with a view to standardizing telecommunications on a worldwide basis.

The World Telecommunication Standardization Conference (WTSC), which meets every four years, edtabtigbied
for study by the ITU-T Study Groups which, in their turn, produce Recommendations on these topics.

ITU-T Recommendatio®.931was revised by thEFU-T Study Group XI(1988-1993) andvas approved bthe WTSC
(Helsinki, March 1-12, 1993).

NOTES

1 As a consequence ofraform processvithin the Internationallelecommunication UniogiTU), the CCITT
ceased to exist as of 28 FebruaB93. In itsplace, thelTU Telecommunication Standardization SedidiU-T) was
created as of 1 March993. Similarly, in this reform processthe CCIR and thelFRB have been replaced by the
Radiocommunication Sector.

In order not to delay publication tiiis Recommendation, no change has been matleeitext to references containing

the acronyms “CCITT, CCIR or IFRB” otheir associated entities such as Plenssgembly, Secretariat, etEuture
editions of this Recommendation will contain the proper terminology related to the new ITU structure.

2 In this Recommendation, the expression “Administration” is u$ed conciseness tdndicate both a
telecommunication administration and a recognized operating agency.

O ITU 1994

All rights reserved. No part dhis publicationmay bereproduced or utilized iany form or by anyneans, electronic or
mechanical, including photocopying and microfilm, without permission in writing from the ITU.
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Recommendation Q.931

DIGITAL SUBSCRIBER SIGNALLING SYSTEM No. 1 (DSS 1) — ISDN
USER-NETWORK INTERFACE LAYER 3 SPECIFICATION
FOR BASIC CALL CONTROL

(Malaga-Torremolinos, 1984; modified at Helsinki, 1993)

1 General

This Recommendation specifitee procedurefor the establishing, maintaining, and clearing of network connections at
the ISDN user-network interface. These proceduredafimed in terms omessages exchangeder the D-channel of
basic and primary rate interface structures. The functions and procedureguoétihisl,and the relationship with other
layers, are described in general terms in Recommendation Q.930 (1.450) [1].

This Recommendation iatended taspecifythe essential features, proceduseslmessagesequiredfor call control in
the D-channelHowever,there aresomedetails of procedure whichavenot yet been specifiedand which will be the
subject of further study.

1.1 Scope of the Recommendation

The procedures currently described in RRescommendation are ftine control of circuit-switched connectionser-to-
user signalling connections, apdcket-switched connections. The transport of other message-based infoftoason
on the D-channel is a subject for further study and will be included in related Recommendations.

NOTES

1 The term “layer 3" isusedfor the functionsand protocol described in this Recommendation [Reszommen-
dation Q.930 (1.450)]. The terms “data link layer” and “layer 2" are used interchangeably to refer to the layer immediately below layer
3.

2 Alignment of the functions and protocol with those of OSI network layer is for further study.

1.2 Application to interface structures

The layer 3 procedures apply ttte interface structures defined Recommendation 1.41R2]. They use the functions
and services provided by layer 2. The unacknowledged information transfer service is used by layer 3 to provide point-to-
multipoint operation as described in 5.2.

The layer 3 proceduresquest theservices of layer andreceive informatiorfrom layer 2using theprimitives defined
in Recommendatio.921 [3]. These primitives aresed to illustrate the communication between gratocol layers
and are not intended to specify or constrain implementations.

2 Overview of call control

In this Recommendation the terms “incomiragid “outgoing”are used to describe the callhv@swed bythe user side of
the interface.

In the subclauses whidbllow states are definefibr circuit switched calls ir2.1 (call states), for packet mode access
connections in2.2 (access connection states) temporarysignalling connections 2.3 (call states), andor the
interface in 2.4 (global call reference states).

This clause defines the basic call control states that individualnecaylbave. These definitions do rapply tothe state

of the interface itselfany attached equipmerthe D-channel, or the logical links usfx signalling on the D-channel.
Because several caltsayexist simultaneously at a user-network interfao®] each calinay be in aifferent state, the
state of the interface itself cannot be unambiguously defined.

NOTE — Additional states and SDL diagrams may be defined when new procedures are developed.
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A detailed description of the procedures for call control is given in clauses 5, 6, 7, and 8 in terms of:

(a) the messages defined in clause 3 which are transferred across the user-network interface; and

(b) the information processing and actions that take place at the userside and the network side.
Overview and detailed SDL diagrams for call control of circuit-switched calls are contained in Annex A.
Throughout thilRecommendation, references are made to B-channels. For semsingd-channels, the references to
B-channels should be taken to refer to the appropriate H-channel. Further study may be needed on other enhancements to
support such services.

2.1 Circuit switched calls

This subclause defines the basic call control statesrcuit switched calls. The proceduifes call control are given in
clause 5.

Annex D contains optional procedures (as an extension to the basic procedures) syrahiostricsignalling. These
states are defined in Annex D.

2.1.1  Call states at the user side of the interface

The states which may exist on the user side of the user-network interface are defined in this subclause.
2.1.1.1 Null state (UO)

No call exists.

2.1.1.2 Callinitiated (U1)

This state exists for an outgoing call, when the user requests call establishment from the network.
2.1.1.3 Overlap sending (U2)

This state exists for an outgoing calhen the user haceived acknowledgement tife call establishment request
which permits the user to send additional call information to the network in overlap mode.

2.1.1.4 Outgoing call proceeding (U3)

This state exists for an outgoing cathen the user hasceived acknowledgemethiat the network haeceived all call
information necessary to effect call establishment.

2.1.1.5 Call delivered (U4)

This state exists for an outgoingll, when the calling user hasceived an indicatiothatremoteuser alerting has been
initiated.

2.1.1.6 Call present (U6)

This state exists for an incoming call when the user has received a call establishment request but has not yet responded.
2.1.1.7 Call received (U7)

This state exists for an incoming call when the user has indicated alerting but has not yet answered.

2.1.1.8 Connect request (U8)

This state exists for an incoming call when the user has answered the call and is waiting to be awarded the call.

2.1.1.9 Incoming call proceeding (U9)

This state exists for an incoming cathen the user has sent acknowledgement that the useedwiged all call

information necessary to effect call establishment.
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2.1.1.10 Active (U10)

This state exists for an incoming call when the user has received an acknowledgeamtr@ network that the user has
been awarded the call. This state exists for an outgoing call when the user has received an indicatioartiuié thger
has answered the call.

2.1.1.11 Disconnect request (U11)

This state exists when the user has requested the network to clear the end-to-end conragtj@mdifis waitingor a
response.

2.1.1.12 Disconnect indication (U12)

This state exists when the user has received an invitation to disconnect because the network has discoendeizd the
end connection (if any).

2.1.1.13 Suspend request (U15)
This state exists when the user has requested the network to suspend the call and is waiting for a response.

2.1.1.14 Resume request (U17)

This state exists when the user has requested the netwa&utne a previouslguspended call and is waitifigr a
response.

2.1.1.15 Release request (U19)
This state exists when the user has requested the network to release and is waiting for a response.

2.1.1.16 Overlap receiving (U25)

This state exists for an incoming cathen the user has acknowledged the call establishment réeueshe network
and is prepared to receive additional call information (if any) in overlap mode.

2.1.2  Network call states

The call states that may exist on the network side of the user-network interface are defined in this subclause.
2.1.2.1 Null state (NO)

No call exists.

2.1.2.2 Callinitiated (N1)

This state exists for an outgoing calthen the network haseceived a call establishment request but has not yet
responded.

2.1.2.3 Overlap sending (N2)

This state exists for an outgoing cathen the network has acknowledged the call establishment requestpaepaied
to receive additional call information (if any) in overlap mode.

2.1.2.4 Outgoing call proceeding (N3)

This state exists for an outgoing cathen the network has sent acknowledgement that the networkdeged all call
information necessary to effect call establishment.

2.1.2.5 Call delivered (N4)
This state exists for an outgoing call when the network has indicated that remote user alerting has been initiated.

2.1.2.6 Call present (N6)

This state exists for an incoming calhen the network has sent a call establishment request but hget neteived a
satisfactory response.
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2.1.2.7 Call received (N7)

This state exists for an incoming call when the network has received an indication that the user is alerting but has not yet
received an answer.

2.1.2.8 Connect request (N8)

This state exists for an incoming cathen the network hagceived an answer btite network has notet awarded the
call.

2.1.2.9 Incoming call proceeding (N9)

This state exists for an incoming call when the networkréesived acknowledgemettitat the user haceived all call
information necessary to effect call establishment.

2.1.2.10 Active (N10)

This state exists for an incoming calhen the network has awarded the call to the called user. This statefa@xisis
outgoing call when the network has indicated that the remote user has answered the call.

2.1.2.11 Disconnect request (N11)
This state exists when the network has received a request from the user to clear the end-to-end connection (if any).

2.1.2.12 Disconnect indication (N12)

This state exists when the network has disconnected the end-to-end conneetign difd has sent an invitation to
disconnect the user-network connection.

2.1.2.13 Suspend request (N15)
This state exists when the network has received a request to suspend the call but has not yet responded.

2.1.2.14 Resume request (N17)

This state exists when the network haseived a request to resumepieviously suspended call but has not yet
responded.

2.1.2.15 Release request (N19)
This state exists when the network has requested the user to release and is waiting for a response.

2.1.2.16 Call abort (N22)

This state exists for an incoming call ftve point-to-multipoint configuration when the call is being cledrefdre any
user has been awarded the call.

2.1.2.17 Overlap receiving (N25)

This state exists for an incoming calhen the network hagceived acknowledgement thfe call establishment request
which permits the network to send additional call information (if any) in the overlap mode.

2.2 Packet-mode access connections

This subclause defines the bap@cket-mode access connection control states for accelse E8DN virtual circuit
bearer service (case B). The procedures for access connection control are given in clause 6.

2.2.1  Access connection states at the user side of the interface

The states which may exist on the user side of the user-network interface are defined in this subclause.

2.2.1.1 Null state (UO)

No access connection exists.
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2.2.1.2 Callinitiated (U1)

This state exists for an outgoing accesanection, when the user requesteess connection establishméom the
network.

2.2.1.3 Outgoing call proceeding (U3)

This state exists for an outgoing access connegtiten the user hagceived acknowledgemetitat the network has
received all access connection information necessary to effect access connection establishment.

2.2.1.4 Call present (U6)

This state exists for an incoming access connedtiben the user haseceived an access connection establishment
request but has not yet responded.

2.2.1.5 Call received (U7)
This state exists for an incoming access connection when the user has indicated alerting but has not yet answered.

2.2.1.6 Connect request (U8)

This state exists for an incoming access connegttoen the user has accepted slceess connecticeind is waiting to
be awarded the access connection.

2.2.1.7 Incoming call proceeding (U9)

This state exists for an incoming access connegtiogn the user has sent acknowledgement that the userdeaged
all access connection information necessary to effect access connection establishment.

2.2.1.8 Active (U10)

This state exists for an incoming access connegtioen the user hagceived an acknowledgemdmm the network
that the user has been awardedabeess connection. This state exfetsan outgoing access connectiwhen the user
has received an indication that the local network has completed the access connection.

2.2.1.9 Disconnect request (U11)

This state exists when the user has requested the local network to cleacdéss connectioand is waitingfor a
response.

2.2.1.10 Disconnect indication (U12)

This state exists when the user heeived an invitation to disconnect becatlgenetwork has disconnected tess
connection to-end connection (if any).

2.2.1.11 Release request (U19)

This state exists when the user has requested the network to release the access connection and is waiting for a response.
2.2.2  Access connection states at the network side of the interface

The states which may exist on the network side of the user-network interface are defined in this subclause.

2.2.2.1 Null state (NO)

No access connection exists.

2.2.2.2 Callinitiated (N1)

This state exists for an outgoing access connegitoen the network hagceived an access connection establishment
request but has not yet responded.

2.2.2.3 Outgoing call proceeding (N3)

This state exists for an outgoing access connegiloen the network has sent acknowledgement that the network has
received all access connection information necessary to effect access connection establishment.
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2.2.2.4 Call present (N6)

This state exists for an incoming access connecatiban the network has sent ancess connection establishment
request but has not yet received a satisfactory response.

2.2.2.5 Call received (N7)

This state exists for an incoming access conneetlten the network haceived an indicatiothat the user is alerting
but has not yet received an answer.

2.2.2.6 Connect request (N8)

This state exists for an incoming access connection when the network has received an answer but the network has not yet
awarded the access connection.

2.2.2.7 Incoming call proceeding (N9)

This state exists for an incoming access conneetioen the network hagceived acknowledgmethat the user has
received all access connection information necessary to effect access connection establishment.

2.2.2.8 Active (N10)

This state exists for an incoming access conneetioen the network has awarded tecess connection tbe called
user. This state exists for an outgoing access connection when the local network has indicateacttedsitennection
has been completed.

2.2.2.9 Disconnect request (N11)

This state exists when the network has received a request from the user to clear the access connection.
2.2.2.10 Disconnect indication (N12)

This state exists when the network has sent an invitation to disconnect the user-network access connection.
2.2.2.11 Release request (N19)

This state exists when the network has requested the user to release the access connection and is waiting for a response.
2.2.2.12 Call abort (N22)

This state exists for an incoming access connectiothéopoint-to-multipoint configuration when thecess connection
is being cleared before any user has been awarded the access connection.

2.3 Temporary signalling connections

This subclause defines the basic call control sfatesser-to-usesignalling not associated with circuit switched calls.
The procedures for call control are given in 7.2.

2.3.1  Call states at the user side of the interface

The states which may exist on the user side of the user-network interface are defined in this subclause.
2.3.1.1 Null state (UO)

No call exists.

2.3.1.2 Callinitiated (U1)

This state exists for an outgoing call, when the user requests call establishment from the network.
2.3.1.3 Overlap sending (U2)

This state exists for an outgoing calhen the user haceived acknowledgement tife call establishment request
which permits the user to send additional call information to the network in overlap mode.
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2.3.1.4 Outgoing call proceeding (U3)

This state exists for an outgoing cathen the user hagceived acknowledgemethtat the network hasceived all call
information necessary to effect call establishment.

2.3.1.5 Call delivered (U4)

This state exists for an outgoingll, when the calling user hasceived an indicatiothatremoteuser alerting has been
initiated.

2.3.1.6 Call present (U6)

This state exists for an incoming call when the user has received a call establishment request but has not yet responded.
2.3.1.7 Call received (U7)

This state exists for an incoming call when the user has indicated alerting but has not yet answered.

2.3.1.8 Connect request (U8)

This state exists for an incoming call when the user has answered the call and is awaiting to be awarded the call.
2.3.1.9 Incoming call proceeding (U9)

This state exists for an incoming calthen the user has sent acknowledgement that the useedwged all call
information necessary to effect call establishment.

2.3.1.10 Active (U10)

This state exists for an incoming call when the user has received an acknowledgemgra network that the user has
been awarded the call. This state exists for an outgoing call when the user has received an indicatioartiwié theer
has answered the call.

2.3.1.11 Release request (U19)

This state exists when the user has requested the network to release and is waiting for a response.

2.3.1.12 Overlap receiving (U25)

This state exists for an incoming calhen the user has acknowledged the call establishment réqueshe network
and is prepared to receive additional call information (if any) in overlap mode.

2.3.2  Network call states

The call states that may exist on the network side of the user-network interface are defined in this subclause.
2.3.2.1 Null state (NO)

No call exists.

2.3.2.2 Callinitiated (N1)

This state exists for an outgoing calhen the network haeeceived a call establishment request but has not yet
responded.

2.3.2.3 Overlap sending (N2)

This state exists for an outgoing cathen the network has acknowledged the call establishment requestpaepaied
to receive additional call information (if any) in overlap mode.

2.3.2.4 Outgoing call proceeding (N3)

This state exists for an outgoing cathen the network has sent acknowledgement that the networkdeged all call
information necessary to effect call establishment.
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2.3.2.5 Call delivered (N4)
This state exists for an outgoing call when the network has indicated that remote user alerting has been initiated.
2.3.2.6 Call present (N6)

This state exists for an incoming calhen the network has sent a call establishment request but hgest neteived a
satisfactory response.

2.3.2.7 Call received (N7)

This state exists for an incoming call when the network has received an indication that the user is alerting but has not yet
received an answer.

2.3.2.8 Connect request (N8)

This state exists for an incoming cathen the network hagceived an answer btite network has notet awarded the
call.

2.3.2.9 Incoming call proceeding (N9)

This state exists for an incoming call when the networkré@sived acknowledgemettitat the user hazceived all call
information necessary to effect call establishment.

2.3.2.10 Active (N10)

This state exists for an incoming calhen the network has awarded the call to the called user. This statefaxisis
outgoing call when the network has indicated that the remote user has answered the call.

2.3.2.11 Release request (N19)
This state exists when the network has requested the user to release and is waiting for a response.

2.3.2.12 Call abort (N22)

This state exists for an incoming call ftke point-to-multipoint configuration when the call is being cledefdre any
user has been awarded the call.

2.3.2.13 Overlap receiving (N25)

This state exists for an incoming cathen the network hagceived acknowledgement thfe call establishment request
which permits the network to send additional call information (if any) in the overlap mode.

2.4 States associated with the global call reference

This subclause defines the states thatptioéocolmay adopt using the global call reference. The procediaresse of
the global call reference for RESTART are containesl.th

There is only one global call reference per interface.

2.4.1  Call states at the user side of the interface

The states which may exist on the user side of the user network interface are defined in this subclause.

2.4.1.1 Null (Rest0)

No transaction exists.

2.4.1.2 Restart request (Rest 1)

This state exists for a restart transactishen the user has sent a restart request but hayehateceived an

acknowledgement response from the network.
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2.4.1.3 Restart (Rest 2)

This state exists when a requést a restarthas been receiveflom the network andesponses haveot yet been
received from all locally active call references.

2.4.2 Call states at the network side of the interface

The states which may exist on the network side of the user-network interface are defined in this subclause.

2.4.2.1 Null (Rest0)

No transaction exists.

2.4.2.2 Restart request (Rest 1)

This state exists for a restart transactignen the network has sent a restart request but hagehatceived an
acknowledgement response from the user.

2.4.2.3 Restart (Rest 2)

This state exists when a requémst a restarhas been receivedom the user and eesponse has nget been received
from all locally active call references.

3 Message functional definitions and content

This subclause provides averview ofthe Q.931messagestructure, which highlights the functional definition and
information content (i.e. semantics) of each message. Each definition includes:

a) A brief description of the message direction and use, including whether the message has:
1) Local significance, i.e. relevant only in the originating or terminating access;
2) Access significance, i.e. relevant in the originating and terminating access, but not in the network;
3) Dual significance, i.e. relevant in either the originating or terminating access and in the network; or
4) Global significance, i.e. relevant in the originating and terminating access and in the network.

b) A table listing the codeset 0 information elements in the order of their appearancengstiage (same
relative order for all message types). For each information element the table indicates:

1) the clause of this Recommendation describing the information element;

2) the direction in which imay besent; i.e. user to netwofku — n”), network to use(“n - u”), or
both;

NOTE 1 — The user-network terminology in 3 refersthie TE-ET, TE-NT2,and NT2-ET interface
structures. Annex D contains a description of the information element usage for symmetric NT2-NT2 interfaces.

3) whether inclusion isnandatory(“M") or optional (“O”), with a reference to Notes explaining the
circumstances under which the information element shall be included;

4) the length of the information element (mrmissible range of lengths), in octets, where “*” denotes
an undefined maximum length, which may be network or service dependant;

NOTE 2 —All messages may contain information elements from codesetariy 8 andcorresponding
locking and non-locking shift information elements which comply withcoding rulespecified in4.5.2-4.5.4.
None of these information elements, however, are listed in any of the tables in clause 3;

c) further explanatory Notes, as necessary.
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3.1 Messages for circuit mode connection control

Table 3-1 summarizes the messages for circuit-mode connection control.

TABLE 3-1/Q.931

Messages for circuit-mode connection control

Reference
(subclauses)

Call establishment messages:

ALERTING 3.1.1
CALL PROCEEDING 3.1.2
CONNECT 3.1.3
CONNECT ACKNOWLEDGE 3.14
PROGRESS 3.1.8
SETUP 3.1.14
SETUP ACKNOWLEDGE 3.1.15
Call information phase messages:
RESUME 3.1.11
RESUME ACKNOWLEDGE 3.1.12
RESUME REJECT 3.1.13
SUSPEND 3.1.18
SUSPEND ACKNOWLEDGE 3.1.19
SUSPEND REJECT 3.1.20

Call clearing messages:

DISCONNECT 3.1.5
RELEASE 3.1.9
RELEASE COMPLETE 3.1.10

Miscellaneous messages:

INFORMATION 3.1.6
NOTIFY 3.1.7
STATUS 3.1.16
STATUS ENQUIRY 3.1.17

[

NOTE - In Recommendatio.931 (1988) [53], support dfiser-user signalling wa
included for anumber of reasons, includirgupport of additionatompatibility checking
upon bilateral agreement with other users or in accordance with o#tandards
(e.g. RecommendatioK.213 [23]). Toutilize this capability, the User-user information
elementcan be included in thALERTING, CONNECT, DISCONNECT, PROGRESS,
RELEASE, RELEASE COMPLETEand SETUP messages. Details on this capability
(explicit and implicit Type 1 user-user signalling) aregiven in Recommen

dation Q.957 [54].
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3.1.1 ALERTING

This message isent by the called user to the network and by the network to the calling user, to indicate that called user
alerting has been initiated. See Table 3-2.

TABLE 3-2/Q.931
ALERTING message content

Message type: ALERTING
Significance: global
Direction: both

Information element (SREE)%EE(S:; Direction Type Length
Protocol discriminator 4.2 Both M 1
Call reference 4.3 Both M 2-*
Message type 4.4 Both M 1
Bearer capability 4.5 Both O (Note 1 4-12
Channel identification 4.5 Both (Note 2) O (Note 3) 2-*
Progress indicator 4.5 Both O (Note 4) 2-4
Display 4.5 n- u O (Note 5) (Note 6)
Signal 45 n- u O (Note 7) 2-3
High layer compatibility 4.5 Both O (Note 8 2-5

NOTES

1 The Bearer capability information element is included when the procedseklddr bearer capabilitgelection applyWhen
present, progress description Noirierworking has occurred and has resulted in a telecommunication service c$taibalso
be present.

2 Included in the network to user direction for support of the procedures in Annex D.

3 Mandatory if this message is the first message in responseH®W@P,unless the user accepts the B-channel indicated in the
SETUP message.

4 Included in theevent of interworking. Included ithe network-to-user direction in connection with irevision ofin-band
information/patterns. Included in the user-to-network direction in connection wigtreékiesion ofin-band information/patterns if
Annex K is implemented or in accordance with the procedures of 5.11.3 and 5.12.3.

5 Included if the network provides information that can be presented to the user.
6 The minimum length is 2 octets; the maximum length is network dependent and is either 34 or 82 octets.
7 Included if the network optionally provides information describing tones or alerting signals.

8 The High layer compatibility information element is included wiies procedures 05.12 for high layer compatibility
selection applyWhen present, progress description Noinsgerworking has occurrednd has resulted in gelecommunication
service changshall also be present.
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3.1.2 CALL PROCEEDING

This message is sent by the called user to the network or by the network to the calling user to indicate that requested call
establishment has been initiated and no more call establishment information will be accepted. See Table 3-3.

TABLE 3-3/Q.931
CALL PROCEEDING message content

Message type: CALL PROCEEDING
Significance: local
Direction: both

Information element (SREE)%EE(S:; Direction Type Length
Protocol discriminator 4.2 Both M 1
Call reference 4.3 Both M 2-*
Message type 4.4 Both M 1
Bearer capability 4.5 Both O (Note 5 4-12
Channel identification 4.5 Both O (Note 1 2-*
Progress indicator 4.5 Both O (Note 2) 2-4
Display 4.5 n- u O (Note 3) (Note 4)
High layer compatibility 4.5 Both O (Note 6 2-5

NOTES

1 Mandatory in the network-to-user direction if this message is the first message in resporSETidRa message. It is
mandatory in the user-to-network direction if this message is the first message in respo8&] t{Pamessageinless the user
accepts the B-channel indicated in the SETUP message.

2 Included in theevent of interworking. Included ithe network to usedirection in connection with thprovision ofin-band
information/patterns. Included in the user to netwdirkction in connection with thprovision ofin-band information/patterns if
Annex K is implemented or in accordance with the procedures of 5.11.3 and 5.12.3.

3 Included if the network provides information that can be presented to the user.
4  The minimum length is 2 octets; the maximum length is network dependent and is either 34 or 82 octets.

5 The Bearer capability information element is included when the procedseklébr bearer capabilitgelection applyWhen
present, progress indication No.idterworking has occurrednd has resulted in gelecommunication service changfeall also
be present.

6 The High layer compatibility information element is included whiea procedures 05.12 for high layer compatibility
selection applyWhen present, progress description Noinsgrworking has occurrednd has resulted in gelecommunication
service changshall also be present.
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3.1.3 CONNECT

This message isent by the called user to the network and by the network to the calling user, to indicatesginc
by the called user. See Table 3-4.

TABLE 3-4/Q.931
CONNECT message content

e

Message type: CONNECT
Significance: global
Direction: both

Information element (SREE)%EE(S:; Direction Type Length
Protocol discriminator 4.2 Both M 1
Call reference 4.3 Both M 2-*
Message type 4.4 Both M 1
Bearer capability 4.5 Both O (Note 1 4-12
Channel identification 4.5 Both (Note 2) O (Note 3) 2-*
Progress indicator 4.4 Both O (Note 4) 2-4
Display 4.5 n- u O (Note 5) (Note 6)
Date/time 4.5 n- u O (Note 7) 8
Signal 4.5 n- u O (Note 8) 2-3
Low layer compatibility 4.5 Both O (Note 9) 2-18
High layer compatibility 4.5 Both O (Note 10) 2-5

NOTES
1 The Bearer capability information element is included when the procedures of 5.11 for bearer capability selection app
2 Included in the network-to-user direction for support of the procedures in Annex D.

3 Mandatory if this is the first message in response 3& @UP,unless the user accepts the B-channel indicated iSEA&P
message.

4 Included in the event of interworking or in connection with the provision of in-band information/patterns.
5 Included if the network provides information that can be presented to the user.
6 The minimum length is 2 octets; the maximum length is network dependent and is either 34 or 82 octets.

7 As a network option, may be included to provide date and time information ¢alling userfor all calls or for callsnvolving
specific telecommunication services.

8 Included if the network optionally provides additional information describing tones.

9 Included in the user-to-network when the answering user wants to letutayer compatibility information tdhe calling
user. Included in the network-to-usirection if theuser awarded theall included a Low layer compatibility information eleme
in the CONNECT message. Optionally included faw layer compatibility negotiatiorhut some networks may natansport this
information element to the calling user (see Annex J).

10 The High layer compatibility information element is included wtiem procedures 05.12 for high layer compatibility
selection apply.
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3.1.4 CONNECT ACKNOWLEDGE

This message isent by the network to the called user to indicate the user has been awarded thaayadisti be sent
by the calling user to the network to allow symmetrical call control procedures. See Table 3-5.

TABLE 3-5/Q.931

CONNECT ACKNOWLEDGE message content

Direction: both

Message type: CONNECT ACKNOWLEDGE
Significance: local

1 Included if the network provides information that can be presented to the user.
2 The minimum length is 2 octets; the maximum length is network dependent and is either 34 or 82 octets.
3 Included if the network optionally provides additional information describing tones.

Information element (SEE)?:EE(S:Z) Direction Type Length
Protocol discriminator 4.2 Both M 1
Call reference 4.3 Both M 2-*
Message type 4.4 Both M 1
Display 4.5 n- u O (Note 1) (Note 2)
Signal 45 n- u O (Note 3) 2-3
NOTES
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3.1.5 DISCONNECT

This message isent by the user to request the network to clear an end-to-end connection or is sent by the network to
indicate that the end-to-end connection is cleared. See J#ble

TABLE 3-6/Q.931

DISCONNECT message content

Message type: DISCONNECT
Significance: global
Direction: both

Information element (SEE)?:EE(S:Z) Direction Type Length
Protocol discriminator 4.2 Both M 1
Call reference 4.3 Both M 2-*
Message type 4.4 Both M 1
Cause 4.5 Both M 4-32
Progress indicator 4.5 (Note 1) O (Note 2) 2-4
Display 4.5 n- u O (Note 3) (Note 4)
Signal 45 n- u O (Note 5) 2-3

NOTES

1 Included in the network-to-user direction if the network provides in-band t8eesAnnex D fousage in the user-to-network
direction.

2 Included by the network if in-band tones are providtalvever,the user may include the progress indicatod provide in-
band tones. See Annex D. In such cases the network will ignore this information element and will not convey the in-band tones.

3 Included if the network provides information that can be presented to the user.
4 The minimum length is 2 octets; the maximum length is network dependent and is either 34 or 82 octets.
5 Included if the network optionally provides additional information describing tones.
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3.1.6 INFORMATION

This message isent by the user or the networkpimvide additional information. thay beused toprovide information

for call establishment (e.g. overlap sending) or miscellaneous call-related information. See Table 3-7.

TABLE 3-7/Q.931
INFORMATION message content

Message type: INFORMATION
Significance: local (Note 1)
Direction: both

Information element (SREE)%EE(S:; Direction Type Length
Protocol discriminator 4.2 Both M 1
Call reference 4.3 Both M (Note 2 2-*
Message type 4.4 Both M 1
Sending complete 4.5 Both O (Note 3 1
Display 4.5 n- u O (Note 4) (Note 5)
Keypad facility 4.5 Uu- n O (Note 6) 2-34
Signal 4.5 n- u O (Note 7) 2-3
Called party number 4.5 U n O (Note 8) 2-*

NOTES
1 This message has local significance, but may carry information of global significance.

2 This message may be sent with the duneaty reference defined id.3 when feature key management proceduresuses
(see Recommendation Q.932); otherwise the minimum length is 2 octets.

3 Included if the useoptionally indicates completion of overlap sendinghe network, or if the network optionally indicate
completion of overlap receiving to the user.

4 Included if the network provides information that can be presented to the user.
5 The minimum length is 2 octets; the maximum length is network dependent and is either 34 or 82 octets.

6 Either the Callegbarty number or the Keypddcility information element is included kihe user to transferalled party
number information to the network durigerlap sending. The Keypdacility information element may also be included if tk
user wants to convey other call establishment information to the network, or to convey supplementary service information

7 Included if the network optionally provides additional information describing tones.

8 Either the Callegarty number or the Keypa@cility information element is included byhe user toconvey calledparty
number information to the network durirgyerlap sending. The Callgohrty numberinformation element is included by th
network to convey called party number information to the user during overlap receiving.
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3.1.7 NOTIFY

This message isent by the user or the network to indicate information pertaining to a call, such as user suspended. See
Table 3-8.

TABLE 3-8/Q.931

NOTIFY message content

Message type: NOTIFY
Significance: access
Direction: both

Information element (SEE)?:EE;Z) Direction Type Length
Protocol discriminator 4.2 Both M 1
Call reference 4.3 Both M 2-*
Message type 4.4 Both M 1
Bearer capability 4.5 n- u O (Note 1) 2-12
Notification indicator 4.5 Both M 3
Display 4.5 n- u O (Note 2) (Note 3)

NOTES

1 Included by the network to indicate a change of the bearer capability (see Annex L).

2 Included if the network provides information that can be presented to the user.

3 The minimum length is 2 octets; the maximum length is network dependent and is either 34 or 82 octets.
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3.1.8 PROGRESS

This message isent by the user or the network to indicate ghegress of a call ithe event of interworking or in

relation with the provision of in-band information/patterns. See Table 3-9.

TABLE 3-9/Q.931

PROGRESS message content

Message type: PROGRESS
Significance: global
Direction: both

Information element (SEE)?:EE(S:Z) Direction Type Length
Protocol discriminator 4.2 Both M 1
Call reference 4.3 Both M 2-*
Message type 4.4 Both M 1
Bearer capability 4.5 Both O (Note 1 4-12
Cause 4.5 Both O (Note 2 2-32
Progress indicator 4.5 Both M 4
Display 4.5 n- u O (Note 3) (Note 4)
High layer compatibility 4.5 Both O (Note 5 2-5

NOTES

Bearer capability information element indicates the bearer service now being used for the call.

3 Included if the network provides information that can be presented to the user.

1 The Bearer capability information element is included whenprocedures d.11for bearer capabilitgelection apply. The

2 Included by the user or the network to provide additional information concerning the provision of in-band information/g

4 The minimum length is 2 octets; the maximum length is network dependent and is either 34 or 82 octets.

5 The High layer compatibility information element is included when the optional proced&d=2&sr high layer compatibility
selection apply. The High layer compatibility information element indicates the high layer compatibility now being used for
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3.1.9 RELEASE

This message is sent by the user or the network to indicate that the equipment sendesgalyéas disconnected the
channel (ifany)and intends teelease the channahd the calfeference. Thus the receiving equipment should release
the channel and prepare to release the call reference after sending a RELEASE COMPLETE. See Table 3-10.

TABLE 3-10/Q.931

RELEASE message content

Message type: RELEASE
Significance: local (Note 1)
Direction: both

Information element (SREE)%EE(S:; Direction Type Length
Protocol discriminator 4.2 Both M 1
Call reference 4.3 Both M 2-*
Message type 4.4 Both M 1
Cause 4.5 Both O (Note 2 2-32
Display 4.5 n- u O (Note 3) (Note 4)
Signal 45 n- u O (Note 5) 2-3

NOTES

1 This messagéaslocal significance; however, it magarry information of global significance whersed as the firstall
clearing message.

2 Mandatory in the firstall clearing message, includinghen theRELEASE message is sent as a result of an error handling
condition.

3 Included if the network provides information that can be presented to the user.
4 The minimum length is 2 octets; the maximum length is network dependent and is either 34 or 82 octets.
5 Included if the network optionally provides additional information describing tones.

3.1.10 RELEASE COMPLETE

This message isent by the user or the network to indicate that the equipment sendingesbagéas released the
channel (ifany)and callreference, the channelasailable forreuse, and theeceiving equipment shall release the call
reference. See Table 3-11.
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TABLE 3-11/Q.931

RELEASE COMPLETE message content

Message type: RELEASE COMPLETE

Significance: local (Note 1)

Direction: both

Information element (SEE)?:EE;Z) Direction Type Length

Protocol discriminator 4.2 Both M 1
Call reference 4.3 Both M 2-*
Message type 4.4 Both M 1
Cause 4.5 Both O (Note 2 2-32
Display 4.5 n- u O (Note 3) (Note 4)
Signal 45 n- u O (Note 5) 2-3
NOTES

1 This messagéaslocal significance; however, it mayarry information of global significance whersed as the firstall

clearing message.

2 Mandatory in the first call clearing message, including when the RELEASE COMPLETE message is sent as a result g
handling condition.

3 Included if the network provides information that can be presented to the user.

4 The minimum length is 2 octets; the maximum length is network dependent and is either 34 or 82 octets.

5 Included if the network optionally provides additional information describing tones.

3.1.11 RESUME

This message is sent by the user to request the network to resume a suspended call. See Table 3-12.

RESUME message content

TABLE 3-12/Q.931

f an error

Message type: RESUME
Significance: local
Direction: user to network

Reference

Information element (subclause) Direction Type Length
Protocol discriminator 4.2 U n M 1
Call reference 4.3 U n M 2-*
Message type 4.4 W n M 1
Call identity 4.5 u- n O (Note 2) 2-10

NOTE - Included when the SUSPEND message used to suspend the call included a Call identity information element.
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3.1.12 RESUME ACKNOWLEDGE

This message isent by the network to the user to indicatenpletion of a request to resume a suspended call. See
Table3-13.

TABLE 3-13/Q.931
RESUME ACKNOWLEDGE message content

Message type: RESUME ACKNOWLEDGE
Significance: local
Direction: network to user

Information element (SEE)?:EE;Z) Direction Type Length
Protocol discriminator 4.2 N~ u M 1
Call reference 4.3 n- u M 2-*
Message type 4.4 B u M 1
Channel identification 4.5 n- u M 3-*
Display 4.5 n- u O (Note 1) (Note 2)

NOTES

1 Included if the network provides information that can be presented to the user.

2 The minimum length is 2 octets; the maximum length is network dependent and is either 34 or 82 octets.

3.1.13 RESUME REJECT

This message isent by the network to the user to indicate failure of a requeststome a suspended call. See
Table 314.

TABLE 3-14/Q.931
RESUME REJECT message content

Message type: RESUME REJECT

Significance: local

Direction: network to user

Information element (SEE)?:EE;Z) Direction Type Length

Protocol discriminator 4.2 N~ u M 1

Call reference 4.3 n- u M 2-*

Message type 4.4 n u M 1

Cause 4.5 n- u M 4-32

Display 4.5 n- u O (Note 1) (Note 2)

NOTES

1 Included if the network provides information that can be presented to the user.

2 The minimum length is 2 octets; the maximum length is network dependent and is either 34 or 82 octets.
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3.1.14 SETUP

This message isent by the calling user to the network and by the network to

establishment. See Table 3-15.

TABLE 3-15/Q.931

SETUP message content

the called user to catlate

Message type: SETUP
Significance: global
Direction: both

Information element (EEE)?:EEEZ) Direction Type Length
Protocol discriminator 4.2 Both M 1
Call reference 4.3 Both M 2-*
Message type 4.4 Both M 1
Sending complete 4.5 Both O (Note 1) 1
Repeat indicator 4.5 Both O (Note 2 1
Bearer capability 4.5 Both M (Note 3 4-12
Channel identification 4.5 Both O (Note 4 2-*
Progress indicator 4.5 Both O (Note 5) 2-4
Network specific facilities 4.5 Both O (Note 6 2-*
Display 4.5 n- u O (Note 7) (Note 8)
Keypad facility 4.5 u- n O (Note 9) 2-34
Signal 4.5 n- u O (Note 10) 2-3
Calling party number 4.5 Both O (Note 11) 2-*
Calling party subaddress 45 Both O (Note 12) 2-23
Called party number 4.5 Both O (Note 18) 2-*
Called party subaddress 4.5 Both O (Note 14) 2-23
Transit network selection 4.5 W on O (Note 15) 2-*
Repeat indicator 4.5 Both O (Note 16) 1
Low layer compatibility 4.5 Both O (Note 17 2-18
High layer compatibility 4.5 Both O (Note 18) 2-5
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NOTES

1 Included if the user or the netwooktionally indicates that all information necessary for esthblishment is included in the

SETUP message.

2 The Repeat indicator information element is included immediately biforfirst Bearer capability informaticglement when
the bearer capability negotiation procedure is used (see Annex L).

3 May be repeated if the bearer capability negotiation proceduiseds (seédnnex L). For bearer capability negotiation, tw
Bearer capability information elements may be included in descending order of priority, i.e., highest priority first. Altipmaogh

of multiple Bearer capability information elements may nosbpported orall networks, on networks that do support it, and

through suitable subscription arrangements, two Bearer capability information elements may be included (see 5.11). Whe
not preceded by a Repeat indicator information element, they are included in ascending order of priority.

4 Mandatory in the network-to-user direction. Included in the user-to-network direction wisen wants tindicate a channel,
If not included, its absence is interpreted as “any channel acceptable”.

5 Included in the event of interworking or in connection with the provision of in-band information/patterns.

6 Included by the calling user or the network to indicate network specific facilities information (see Annex E).
7 Included if the network provides information that can be presented to the user.

8 The minimum length is 2 octets; the maximum length is network dependent and is either 34 or 82 octets.

9 Either the Callegarty number or the Keypddcility information element is included biye user toconvey calledparty
number information to the network. The Keygadility information element may also be includedtbg user t@wonveyothercall
establishment information to the network.

10 Included if the network optionally provides additional information describing tones.

11 May be included by thealling user or the network tmentify the calling user. Not included in the network-to-uskrection
for basic call control, but may be included for some supplementary services.

12 Included in the user-to-network direction whendhaking user wants tindicate thecalling party subaddres#ot included in
the network-to-user direction for basic call control, but may be included for some supplementary services.

13 Either the Callegbarty number or the Keypd@cility information element is included biyne user toconvey calledparty
number information to the network. Ti@alledparty numbeiinformation element is included bfze network whercalled party
number information is to be conveyed to the user.

14 Included in the user-to-network direction when ¢h#ing user wants tindicate thecalledparty subaddress$ncluded in the
network-to-user direction if the calling user included a Called party subaddress information element in the SETUP messag

15 Included by the calling user to select a particular transit network (see Annex C).
16 Included when two or more Low layer compatibility information elements are included for low layer compatibility negoti
17 Included in the user-to-network direction whendhling user wants to padsw layer compatibility information tehe called

user. Included in the network-to-usgirection if thecalling user included d.ow layer compatibility information element in the

o

n they are

ation.

SETUP message. Two, three or four information elements may be included in descending order of priority, i.e. highest priority first,

if the low layer compatibility negotiation procedures are used (see Annex J).

18 Included in the user-to-network direction when the calling user waptssghigh layer compatibility information to thealled

user. Included in the network-to-uggirection if thecalling user included aligh layer compatibility information element in th
SETUP message. Althougsupport ofmultiple High layer compatibility information elements may not dugported on all
networks, on networks that do support dnd throughsuitable subscription arrangements, two High layer compatib

e

ility

information elements may be included (5e&2). Wherthey are not preceded by a Repeat indicator information element, they are

included in ascending order of priority.
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3.1.15 SETUP ACKNOWLEDGE

This message isent by the network to the calling user, or by the called user to the network, to indicate that call
establishment has been initiated, but additional information may be required. See Table 3-16.

TABLE 3-16/Q.931

SETUP ACKNOWLEDGE message content

Message type: SETUP ACKNOWLEDGE
Significance: local
Direction: both

; Reference N

Information element (subclause) Direction Type Length
Protocol discriminator 4.2 Both M 1
Call reference 4.3 Both M 2-*
Message type 4.4 Both M 1
Channel identification 4.5 Both O (Note 1 2-*
Progress indicator 4.5 Both O (Note 2) 2-4
Display 4.5 n- u O (Note 3) (Note 4)
Signal 4.5 n- u O (Note 5) 2-3
NOTES
1 Mandatory in all cases, except when the user accepts the specific B-channel indicated in the SETUP message.
2 Included in the event of interworking or in connection with the provision of in-band information/patterns.
3 Included if the network provides information that can be presented to the user.
4 The minimum length is 2 octets; the maximum length is network dependent and is either 34 or 82 octets.
5 Included if the network optionally provides information describing tones (e.g. activate dial tone).
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3.1.16 STATUS

This messagsent is by the user or the network in response to a STAHNSUIRY message or at any tindeiring a
call to report certain error conditions listed in 5.8. See Table 3-17.

TABLE 3-17/Q.931

STATUS message content

Message type: STATUS
Significance: local
Direction: both

Information element (SEE)?:EE;Z) Direction Type Length
Protocol discriminator 4.2 Both M 1
Call reference 4.3 Both M 2-*
Message type 4.4 Both M 1
Cause 4.5 Both M 4-32
Call state 4.5 Both M 3
Display 4.5 n- u O (Note 1) (Note 2)

NOTES

1 Included if the network provides information that can be presented to the user.
2 The minimum length is 2 octets; the maximum length is network dependent and is either 34 or 82 octets.
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3.1.17 STATUS ENQUIRY

The STATUS ENQUIRY messagessnt by the user or the networkaaiy time to solicit a STATU#essage from the
peer layer 3 entitySending a STATUSnessage in response to a STATUS ENQUIRY message is mandatory. See

Table 318.

TABLE 3-18/Q.931
STATUS ENQUIRY message content

Message type: STATUS ENQUIRY
Significance: local
Direction: both
Information element (SEE)?:EE;Z) Direction Type Length
Protocol discriminator 4.2 Both M 1
Call reference 4.3 Both M 2-*
Message type 4.4 Both M 1
Display 4.5 n- u O (Note 1) (Note 2)
NOTES
1 Included if the network provides information that can be presented to the user.
2 The minimum length is 2 octets; the maximum length is network dependent and is either 34 or 82 octets.
3.1.18 SUSPEND
This message is sent by the user to request the network to suspend a call. See Table 3-19.
TABLE 3-19/Q.931
SUSPEND message content
Message type: SUSPEND
Significance: local
Direction: user to network
Information element (SEE)?:EE;Z) Direction Type Length
Protocol discriminator 4.2 U N M 1
Call reference 4.3 U- n M 2-*
Message type 4.4 W n M 1
Call identity 4.5 u- n O (Note) 2-10
NOTE - Included if the user wants to identify the suspended call explicity.
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3.1.19 SUSPEND ACKNOWLEDGE

This message is sent by the network to the user to indicate completion of a request to suspend a call. See Table 3-20.

TABLE 3-20/Q.931

SUSPEND ACKNOWLEDGE message content

Message type: SUSPEND ACKNOWLEDGE
Significance: local
Direction: network to user

Information element (SEE)?:EE;Z) Direction Type Length
Protocol discriminator 4.2 n- u M 1
Call reference 4.3 n- u M 2*
Message type 4.4 N u M 1
Display 4.5 n- u O (Note 1) (Note 2)
NOTES

1 Included if the network provides information that can be presented to the user.

2 The minimum length is 2 octets; the maximum length is network dependent and is either 34 or 82 octets.

3.1.20 SUSPEND REJECT

This message is sent by the network to the user to indicate failure of a request to suspend a call. See Table 3-21.

TABLE 3-21/Q.931

SUSPEND REJECT message content

Message type: SUSPEND REJECT

Significance: local

Direction: network to user

Information element (SEE)?:EE;Z) Direction Type Length

Protocol discriminator 4.2 n- u M 1

Call reference 4.3 n- u M 2-*

Message type 4.4 N u M 1

Cause 4.5 n- u M 4-32

Display 4.5 n- u O (Note 1) (Note 2)

NOTES

1 Included if the network provides information that can be presented to the user.

2 The minimum length is 2 octets; the maximum length is network dependent and is either 34 or 82 octets.
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3.2 Messages for packet mode connection control

Table 3-22 summarizeshe messages for packet-mode access connection contromé@$eage tables ihis subclause
should be used for Case B (packet switched access to an ISDN virtual circuit service) as defined in clause 6. For Case A
(circuit switched access to PSPDN services) the message tables in 3.1 should be used.

TABLE 3-22/Q.931

Messages for packet-mode access connection control

Reference
(subclause)
Access connection establishment messages:
ALERTING 3.2.1
CALL PROCEEDING 3.2.2
CONNECT 3.2.3
CONNECT ACKNOWLEDGE 3.24
PROGRESS 3.2.6
SETUP 3.2.9
Access connection clearing messages:
DISCONNECT 3.25
RELEASE 3.2.7
RELEASE COMPLETE 3.2.8
Miscellaneous messages:
STATUS 3.2.10
STATUS ENQUIRY 3.2.11

3.2.1 ALERTING

This message isent by the called user to the network to indicate that called user alerting has been initiated. See
Table 323.

TABLE 3-23/Q.931
ALERTING message content

Message type: ALERTING
Significance: local
Direction: user to network

Information element (Sféggﬂgg) Direction Type Length
Protocol discriminator 4.2 W n M 1
Call reference 4.3 W n M 2-*
Message type 4.4 W n M 1
Channel identification 4.5 W n O (Note 1) 2-*
Progress indicator 4.5 un O (Note 2) 2-4

NOTES

1 Mandatory if this message is the first message in respor®€TidP,unless the user accepts the channel indicated in the
SETUP message.

2 Included in the event of interworking within a private network.
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3.2.2 CALL PROCEEDING

This message isent by the called user or by the network to the calling user to indicate that requeesticonnection
establishment has been initiated. See Table 3-24.

TABLE 3-24/Q.931
CALL PROCEEDING message content

Message type: CALL PROCEEDING
Significance: local
Direction: both

Information element (Sféggﬂgg) Direction Type Length
Protocol discriminator 4.2 Both M 1
Call reference 4.3 Both M 2-*
Message type 4.4 Both M 1
Channel identification 4.5 Both O (Note 1) 2-*
Progress indicator 4.5 un O (Note 2) 2-4
Display 4.5 n-u O (Note 3) (Note 4)

NOTES

1 Mandatory in the network-to-user direction if this message is the first message in respo®Ed tPaMandatory in the
user-to-network direction if this message is the first message in resp@EeWE messagenless the user accepts the channel
indicated in the SETUP message.

2 Included in the event of interworking. Included in the network-to-user direction in connection wittotigon of inband
information/patterns. Included in the user-to-network direction in connection with in-band information/patfemnexfK is
implemented or in accordance with the procedures of 5.11.3 and 5.12.3.

3 Included if the network provides information that can be presented to the user.
4 The minimum length is 2 octets; the maximum length is network dependent and is either 34 or 82 octets.
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3.2.3 CONNECT

This message isent by the called user to the network, and by the network to the calling user, to iaciegt@ance of
the access connection. See Table 3-25.

TABLE 3-25/Q.931

CONNECT message content

Message type: CONNECT
Significance: global
Direction: both

Information element (Sféiqgﬂgg) Direction Type Length
Protocol discriminator 4.2 Both M 1
Call reference 4.3 Both M 2-*
Message type 4.4 Both M 1
Channel identification 4.5 W n O (Note 1) 2-*
Progress indicator 4.5 un O (Note 4) 2-4
Display 4.5 n- u O (Note 2) (Note 3)
NOTES

1 Mandatory if this message is the first message in respor®€TidP,unless the user accepts the channel indicated in the
SETUP message.

2 Included in the network provides information that can be presented to the user.
3 The minimum length is 2 octets; the maximum length is network dependent and is either 34 or 82 octets.
4 Included in the event of interworking within a private network.

3.24 CONNECT ACKNOWLEDGE

This message is sent by the network to the called user to indicate that the user has been awarded the access connection. It
may also be sent by the calling user to the network to allgmmetrical accessonnection control procedures. See
Table3-26.

TABLE 3-26/Q.931
CONNECT ACKNOWLEDGE message content

Message type: CONNECT ACKNOWLEDGE
Significance: local
Direction: both
; Reference ianti
T L h
Information element (subclause) Direction ype engt

Protocol discriminator 4.2 Both M 1
Call reference 4.3 Both M 2-*
Message type 4.4 Both M 1
Display 4.5 n-u O (Note 1) (Note 2)
NOTES
1 Included if the network provides information that can be presented to the user.
2 The minimum length is 2 octets; the maximum length is network dependent and is either 34 or 82 octets.
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3.2.5 DISCONNECT

This message is sent by the user to request the network to clear an access connection or is sent by the network to the user

to indicate clearing of the access connection. See Table 3-27.

TABLE 3-27/Q.931

DISCONNECT message contents

Message type: DISCONNECT
Significance: local
Direction: both

Information element (Sfé?:qgﬂgg) Direction Type Length
Protocol discriminator 4.2 Both M 1
Call reference 4.3 Both M 2-*
Message type 4.4 Both M 1
Cause 4.5 Both M 4-32
Display 4.5 n-u O (Note 1) (Note 2)
User-user 4.5 W n O (Note 3) (Note 4)
NOTES
1 Included if the network provides information that can be presented to the user.

2 The minimum length is 2 octets; the maximum length is network dependent and is either 34 or 82 octets.

3 May be sent if the access connecti@s notyet reached thactive state.However,user-user information is not sent after
the access connection has reached the active state since X.25 procedures would be used for this information transfer.

4 The minimum length is 2 octets; the standard default maximum length is 131 octets.

3.2.6 PROGRESS

This message isent by the called user or the network to indicateptbgress of an access connection establishment in

the event of interworking within a private network. See Table 3-28.

TABLE 3-28/Q.931

PROGRESS message content

Message type: PROGRESS
Significance: local
Direction: user to network
Information element (Sfé?:qgﬂgg) Direction Type Length

Protocol discriminator 4.2 W n M 1
Call reference 4.3 W n M 2-*
Message type 4.4 W n M 1
Cause 4.5 U n O (Note) 2-32
Progress indicator 4.5 un M 4
NOTE - Included by the called user to provide additional information.
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3.2.7 RELEASE

This message is sent by the user or the network to indicate that the equipment sendesgalyéas disconnected the
channel (ifany) and intends toelease the channahd the callreferenceand that thereceiving equipment should

release the channahd prepare to releasine call referencafter sending RELEASE COMPLETE. The RELEASE
message is sent by the network to the user to indicate that the access connection is awarded on either the D-channel or an
existing channel and that the network intends to release the call reference. See Table 3-29.

TABLE 3-29/Q.931

RELEASE message content

Message type: RELEASE
Significance: local (Note 1)
Direction: both

clearing message.

condition.

3 Included if the network provides information that can be presented to the user.
4 The minimum length is 2 octets; the maximum length is network dependent and is either 34 or 82 octets.

5 User-user information may be sent if RELEASE is the first clearing measalglee access connectityas notyet reached
the active state and Q.931/X.2Bappingservice is provided bthe network.However,user-user information is not sent if the
access connection has reached the active state since X.25 procedures would be used for this information transfer.

6 The minimum length is 2 octets; the standard default maximum length is 131 octets.

Information element (Sféiqgﬂgg) Direction Type Length
Protocol discriminator 4.2 Both M 1
Call reference 4.3 Both M 2-*
Message type 4.4 Both M 1
Cause 4.5 Both O (Note 2) 2-32
Display 4.5 n- u O (Note 3) (Note 4)
User-user 4.5 W n O (Note 5) (Note 6)
NOTES

1 This messaghkaslocal significance; however, it mayarry information of global significance wheised as the firstall

2 Mandatory in the first clearing message, including wherREBEEASE message is sent as a result of an error handling
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3.2.8 RELEASE COMPLETE

This message isent by the user or the network to indicate that the equipment sendinesksagdias released the
channel (ifany)and callreference. The channelasailable forreuse, and theeceiving equipment shall release the call
reference. See Table 3-30.

TABLE 3-30/Q.931
RELEASE COMPLETE message content

Message type: RELEASE COMPLETE
Significance: local (Note 1)
Direction: both

Information element (Sféggﬂgg) Direction Type Length
Protocol discriminator 4.2 Both M 1
Call reference 4.3 Both M 2-*
Message type 4.4 Both M 1
Cause 4.5 Both O (Note 2) 2-32
Display 4.5 n-u O (Note 3) (Note 4)
User-user 4.5 W n O (Note 5) (Note 6)
NOTES

1 This messaghkaslocal significance; however, it mayarry information of global significance wheised as the firstall
clearing message.

2 Mandatory in the firstall clearing message, includimghen theRELEASE COMPLETEmMessage is sent as a result of|an
error handling condition.

3 Included if the network provides information that can be presented to the user.
4 The minimum length is 2 octets; the maximum length is network dependent and is either 34 or 82 octets.

5 User-user information may be senRELEASE COMPLETE ighe first clearing messagedthe access connection has
not yet reached thactivestate and Q.931/X.2®appingservice is provided bthe network However,user-user information is
not sent if the access connectioasreached theactive state sinceX.25 [5] procedures would be usddr this information
transfer.

6 The minimum length is 2 octets; the standard default maximum length is 131 octets.
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3.29 SETUP

This message is sent by the calling user to the network and by the network to the called user txdgitigteonnection
establishment. See Table 3-31.

TABLE 3-31/Q.931

SETUP message content

Message type: SETUP
Significance: global
Direction: both

Information element (SEE)%EU(S:Z) Direction Type Length
Protocol discriminator 4.2 Both M 1
Call reference 4.3 Both M 2-*
Message type 4.4 Both M 1
Bearer capability 4.5 Both M (Note 1) 4-12
Channel identification 4.5 Both O (Note 2) 2-*
Progress indicator 4.5 un O (Note 3) 2-4
Display 4.5 n-u O (Note 4) (Note 5)
Information rate 4.7 N u O (Note 6) 2-6
End-end transit delay 4.7 nu O (Note 8) 2-11
Transit delay selection and indication 4.7 -nu O (Note 7) 2-5
Packet layer binary parameters 4.7 -nu O (Note 9) 2-3
Packet layer window size 4.7 Au O (Note 10) 2-4
Packet size 4.7 R u O (Note 11) 2-4
Closed user group 4.7 nau O (Note 12) 4-7
Reverse charging indication 4.7 Hfu O (Note 13) 3
Calling party number 4.5 Both O (Note 14) 2-*
Calling party subaddress 4.5 Both O (Note 15) 2-23
Called party number 4.5 B u O (Note 16) 2-*
Called party subaddress 4.5 -nu O (Note 17) 2-23
Redirecting number 4.7 B u O (Note 18) 2-4
User-user 4.5 N u O (Note 19) (Note 20)
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TABLE 3-31/Q.931(cont.)

NOTES

1 May be used to describe a CCITT telecommunication service involving packet-mode access connections, if appropriate.

2 Mandatory in the network-to-user direction. Included in the user-to-network direction whesetheants tandicate a
channel. If not included, its absence is interpreted as “any channel acceptable”.

3 Included in the event of interworking within a private network.
4 Included if the network provides information that can be presented to the user.
5 The minimum length is 2 octets; the maximum length is network dependent and is either 34 or 82 octets.

6 Included in the network-to-user direction if the network implemeén2s [5]/Q.931information element mapping an
provides indication to the called user of the information rate for the call.

7 Included in the network-to-user direction if the network implements X.25/Q.931 informelament mapping and

provides indication to the called user of the maximum permissible transit delay for the call.

8 Included in the network-to-user direction if the network implements X.25/Q.931 informeloment mapping and

provides indication to the called user of the end-end transit delay for the call.

9 Included in the network-to-user direction if the network implements X.25/Q.931 informeloment mapping and

provides indication to the called user of the packet layer binary parameters for the call.

10 Included in the network-to-user direction if the network implements X.25/Q.931 inforneléorent mapping and

provides indication to the called user of the packet layer window size for the call.

11 Included in the network-to-user direction if the network implements X.25/Q.931 inforneléorent mapping and

provides indication to the called user of the packet size for the call.

12 Included in the network-to-user direction if the network implements X.25/Q.931 inforneléorent mapping and

provides indication to the called party of the closed user group that belongs for that call.

13 Included in the network-to-user direction if the network implements X.25/Q.931 inforneléorent mapping and

provides indication to the called party of the reverse charging request that applies for that call.

14  Included in the user-to-network direction depending on the user/network identification requirements. Included
network-to-user direction if the network implements X.25/Q.931 informalement mappingnd provides indication to the

called user of the calling party number.

15 Included in the user-to-network direction depending on the user/network identification requirements. Included
network-to-user direction if the network implements X.25/Q.931 informalement mappingnd provides indication to the

called user of the calling party subaddress.

16 Included in the network-to-user direction if the network implements X.25/Q.931 inforneléorent mapping and

provides indication to the called user of the called party number.

17 Included in the network-to-user direction if the network implements X.25/Q.931 inforneléorent mapping and

provides indication to the called user of the called party subaddress.

18 Included in the network-to-user direction if the network implements X.25/Q.931 inforneléorent mapping and

provides indication to the called user of the number from which a call diversion or transfer was invoked.

19 Included in the network-to-user direction if thealling user included user informatiorand the network
implements X.25/Q.931 information element mapping.

20 The minimum length is 2 octets; the standard default maximun length is 131 octets.
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3.2.10 STATUS

This message isent by the user or the network in response to a STAHNQUIRY message or at any time to report

certain error conditions listed in 5.8. See Table 3-32.

TABLE 3-32/Q.931

STATUS message content

Message Type: STATUS
Significance: local
Direction: both
; Reference P
T L h

Information element (subclause) Direction ype engt
Protocol discriminator 4.2 Both M 1
Call reference 4.3 Both M 2-*
Message type 4.4 Both M 1
Cause 4.5 Both M 4-32
Call state 4.5 Both M 3
Display 4.5 n- u O (Note 1) (Note 2)
NOTES
1 Included if the network provides information that can be presented to the user.
2 The minimum length is 2 octets; the maximum length is network dependent and is either 34 or 82 octets.

3.2.11 STATUS ENQUIRY

The STATUS ENQUIRY messagessnt by the user or the networkaaiy time to solicit a STATU#essage from the
peer layer 3 entitySending a STATUSmessage in response to a STATUS ENQUIRY message is mandatory.

See Table 3-33.

TABLE 3-33/Q.931

STATUS ENQUIRY message content

Message type: STATUS ENQUIRY
Significance: local
Direction: both
; Reference anti
T L h
Information element (subclause) Direction ype engt

Protocol discriminator 4.2 Both M 1
Call reference 4.3 Both M 2-*
Message type 4.4 Both M 1
Display 4.5 n-u O (Note 1) (Note 2)
NOTES
1 Included if the network provides information that can be presented to the user.
2 The minimum length is 2 octets; the maximum length is network dependent and is either 34 or 82 octets.

36 Recommendation Q.931

(03/93)




3.3 Messages for user signalling bearer service control

Table 3-34 summarizeghe messages fathe control of non-call associatéemporarysignalling connections and the
transfer of user-user information.

TABLE 3-34/Q.931

Messages for temporary signalling connection control

Reference
(subclause)

Call establishment messages:

ALERTING 3.3.1
CALL PROCEEDING 3.3.2
CONNECT 3.34
CONNECT ACKNOWLEDGE 3.35
SETUP 3.3.9
SETUP ACKNOWLEDGE 3.3.10

Call information phase messages:
USER INFORMATION 3.3.13

Call clearing messages:

RELEASE 3.3.7
RELEASE COMPLETE 3.3.8

Miscellaneous messages:

CONGESTION CONTROL 3.3.3
INFORMATION 3.3.6
STATUS 3.3.11
STATUS ENQUIRY 3.3.12

NOTE - In Recommendatio.931 (1988), support of user-usggnalling was includedfor a number of reasons, including
support of additionatompatibility checkingupon bilateralagreement with other users or in accordance with atteerdards
(e.g. RecommendatioiX.213 [23]). To utilise this capability, the User-user informati@ementcan be included in the
ALERTING, CONNECT, RELEASE, RELEASE COMPLETENd SETUP messages. Details on this capabilfgxplicit and
implicit Type 1 user-user signalling) are given in Recommendation Q.957 [54].
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3.3.1

This message is sent by the called user to the network, and by the network to the calling user, to indicate that called user

ALERTING

alerting has been initiated. See Table 3-35.

TABLE 3-35/Q.931

ALERTING message content

Message type: ALERTING
Significance: global
Direction: both

Information element (Sféiqgﬂgg) Direction Type Length
Protocol discriminator 4.2 Both M 1
Call reference 4.3 Both M 2-*
Message type 4.4 Both M 1
Channel identification 4.5 W n O (Note 1) 2-*
Display 4.5 n- u O (Note 2) (Note 3)

NOTES
1 Mandatory if this is the first message in response to SETUP, unless the user accepts the D-channel indicBETUR the
message.

2 Included if the network provides information that can be presented to the user.
3 The minimum length is 2 octets; the maximum length is network dependent and is either 34 or 82 octets.
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3.3.2 CALL PROCEEDING

This message is sent by the called user to the network or by the network to the calling user to indicate that requested call
establishment has been initiated and no more call establishment information will be accepted. See Table 3-36.

TABLE 3-36/Q.931

CALL PROCEEDING message content

Message type: CALL PROCEEDING
Significance: local
Direction: both

Information element (Sféiqgﬂgg) Direction Type Length
Protocol discriminator 4.2 Both M 1
Call reference 4.3 Both M 2-*
Message type 4.4 Both M 1
Channel identification 4.5 Both O (Note 1) 2-*
Display 4.5 n- u O (Note 2) (Note 3)
NOTES

1 Mandatory in the network to uséirection if this message is the first message in respons&EY @P.Mandatory in the
user to networldirection if this message is the first message in responseSETHP,unless the user accepts the D-channel
indicated in the SETUP message.

2 Included if the network provides information that can be presented to the user.
3 The minimum length is 2 octets; the maximum length is network dependent and is either 34 or 82 octets.
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3.3.3 CONGESTION CONTROL

This message isent by the network or the user to indicate the establishment or terminafiow afontrol on the
transmission of USER INFORMATION messages. See Tat3@.

TABLE 3-37/Q.931

CONGESTION CONTROL message content

Message type: CONGESTION CONTROL
Significance: local (Note 1)
Direction: both

Information element (Sfé?:qgﬂgg) Direction Type Length
Protocol discriminator 4.2 Both M 1
Call reference 4.3 Both M 2-*
Message type 4.4 Both M 1
Congestion level 4.5 Both M 1
Cause 4.5 Both M 4-32
Display 4.5 n- u O (Note 2) (Note 3)

NOTES

1 This message has local significance, but may carry information of global significance.

2 Included if the network provides information that can be presented to the user.

3 The minimum length is 2 octets; the maximum length is network dependent and is either 34 or 82 octets.
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3.3.4 CONNECT

This message is sent by the called user to the netandkby the network to the calling user, to indicate aaikeptance

by the called user. See Table 3-38.

TABLE 3-38/Q.931

CONNECT message content

Message type: CONNECT
Significance: local
Direction: both

SETUP message.

2 Included if the network provides information that can be presented to the user.
3 The minimum length is 2 octets; the maximum length is network dependent and is either 34 or 82 octets.

Information element (Sféiqgﬂgg) Direction Type Length
Protocol discriminator 4.2 Both M 1
Call reference 4.3 Both M 2-*
Message type 4.4 Both M 1
Channel identification 4.5 W n O (Note 1) 2-*
Display 4.5 n- u O (Note 2) (Note 3)
NOTES

1 Mandatory if this is the first message in response 8E&UP,unless the user accepts the D-channel indicated ir

Recommendation Q.931

(03/93)

41

the



3.3.5 CONNECT ACKNOWLEDGE

This message isent by the network to the called user to indicate that the user has been awarded timeagallsdt be
sent by the calling user to the network to allow symmetrical call control procedures. See Table 3-39.

TABLE 3-39/Q.931

CONNECT ACKNOWLEDGE message content

Message type: CONNECT ACKNOWLEDGE
Significance: local
Direction: both

Information element (Sféiqgﬂgg) Direction Type Length
Protocol discriminator 4.2 Both M 1
Call reference 4.3 Both M 2-*
Message type 4.4 Both M 1
Display 4.5 n-u O (Note 1) (Note 2)
NOTES
1 Included if the network provides information that can be presented to the user.

2 The minimum length is 2 octets; the maximum length is network dependent and is either 34 or 82 octets.
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3.3.6 INFORMATION

This message isent by the user or the networkpimvide additional information. thay beused toprovide information
for call establishment (e.g. overlap sending and receiving) or miscellaneous call-related information. See Table 3-40.

TABLE 3-40/Q.931
INFORMATION message content

Message type: INFORMATION
Significance: local (Note 1)
Direction: both

Information element (Sféggﬂgg) Direction Type Length
Protocol discriminator 4.2 Both M 1
Call reference 4.3 Both M 2-*
Message type 4.4 Both M 1
Sending complete 4.5 Both O (Note 2) 1
Cause 4.5 N u O (Note 3) 2-32
Display 4.5 n-u O (Note 4) (Note 5)
Keypad facility 4.5 u- n O (Note 6) 2-34
Called party number 4.5 Both O (Note 7) 2-*

NOTES
1 This message has local significance, but may carry information of global significance.

2 Included when the useptionally indicates completion of overlap sendingthe network, or if the networkptionally
indicates completion of overlap receiving to the user.

3 Included when the network optionally conveys additional information pertaining to user-user signalling (see clause 7).
4 Included if the network provides information that can be presented to the user.
5 The minimum length is 2 octets; the maximum length is network dependent and is either 34 or 82 octets.

6 Either the Callegharty number or the Keypdecility information element is included ke user taconvey callecparty
number information to the network during overlap sending.

7 The Called party number information element is included by the netwednt@y callegparty numbeinformation to the
user during overlap receiving.
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3.3.7 RELEASE

This message is sent by the user or the network to indicate that the equipment sendesgalyéas disconnected the
channel (if any)and intends taelease the channahd the callreferenceand that theeceiving equipment should
release the channel and prepare to release the call reference after sending RELEASE COMPLETE. See Table 3-41.

TABLE 3-41/Q.931

RELEASE message content

Message type: RELEASE
Significance: local (Note 1)
Direction: both

clearing message.

condition.

3 Included if the network provides information that can be presented to the user.
4 The minimum length is 2 octets; the maximum length is network dependent and is either 34 or 82 octets.

Information element (Sféggﬂgg) Direction Type Length
Protocol discriminator 4.2 Both M 1
Call reference 4.3 Both M 2-*
Message type 4.4 Both M 1
Cause 4.5 Both O (Note 2) 2-32
Display 4.5 n-u O (Note 3) (Note 4)
NOTES

1 This messaghkaslocal significance; however, it mayarry information of global significance wheised as the firstall

2 Mandatory in the first call clearing message, including when the RELEASE message is sent as a result of an errg
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3.3.8 RELEASE COMPLETE

This message isent by the user or the network to indicate that the equipment sendingessagdias released the
channel (ifany)and callreference. The channelasailable forreuse, and theeceiving equipment shall release the call

reference. See Table 3-42.

RELEASE COMPLETE message content

TABLE 3-42/Q.931

Message type: RELEASE COMPLETE
Significance: local (Note 1)
Direction: both

clearing message.

condition.

3 Included if the network provides information that can be presented to the user.
4 The minimum length is 2 octets; the maximum length is network dependent and is either 34 or 82 octets.

Information element (Sféggﬂgg) Direction Type Length
Protocol discriminator 4.2 Both M 1
Call reference 4.3 Both M 2-*
Message type 4.4 Both M 1
Cause 4.5 Both O (Note 2) 2-32
Display 4.5 n-u O (Note 3) (Note 4)
NOTES

1 This messaghkaslocal significance; however, it mayarry information of global significance wheised as the firstall

2 Mandatory in the first call clearing message, including when the RELEASE message is sent as a result of an errg

Recommendation Q.931

r handling

(03/93) 45



3.39 SETUP

This message isent by the calling user to the network and by the network to the called user to tatlate
establishment. See Table 3-43.

TABLE 3-43/Q.931

SETUP message content

Message type: SETUP
Significance: global
Direction: both

Information element (ngggﬂgg) Direction Type Length
Protocol discriminator 4.2 Both M 1
Call reference 4.3 Both M 2-*
Message type 4.4 Both M 1
Sending complete 4.5 Both O (Note 1) 1
Bearer capability 4.5 Both M (Note 2) 6-8
Channel identification 4.5 Both M -*
Network specific facility 4.5 Both O (Note 3) -*
Display 4.5 n- u O (Note 4) (Note 5)
Keypad facility 4.5 u- n O (Note 6) 2-34
Calling party number 4.5 Both O (Note 7) -*
Calling party subaddress 4.5 Both O (Note 8) 2-23
Called party number 4.5 Both O (Note 9) -*
Called party subaddress 4.5 Both O (Note 10) 2-23
Transit network selection 4.5 un O (Note 11) -*
Low layer compatibility 4.5 Both O (Note 12) 2-18
High layer compatibility 4.5 Both O (Note 13) 2-5
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TABLE 3-43/Q.931(cont.)

NOTES

1 Included if the user or the netwooktionally indicates that all information necessary for esthblishment is included i
the SETUP message.

2 The Bearer capabilityand Low layer compatibility information elements may hesed to describe &CITT
telecommunication service, if appropriate.

3 Included by the calling user or the network to indicate network specific facilities information (see Annex E).
4 Included if the network provides information that can be presented to the user.
5 The minimum length is 2 octets; the maximum length is network dependent and is either 34 or 82 octets.

6 Either the Callegharty number or the Keypdecility information element is included ke user taconvey callecparty
number information to the network during overlap sending. The Keypad facility information element may also be include
user to convey other call establishment information to the network.

7 May be included by the calling user or the network to identify the calling user.

8 Included in the user-to-network direction when ¢h#ing user wants tindicate thecalling party subaddress$ncluded in

>

d by the

the network-to-user direction if the calling user included a Calling party subaddress information element in the SETUP message.

9 Either the Callegharty number or the Keypdecility information element is included ke user taconvey callecparty

number information to the network durimgerlap sending. The Callguarty numberinformation element is included by the

network when called party number information is conveyed to the user.

10 Included in the user-to-network direction when dh#ing user wants tandicate thecalledparty subaddress$ncluded in
the network-to-user direction if the calling user included a Called party subaddress information element in the SETUP m

11 Included by the calling user to select a particular transit network (see Annex C).

12 Included in the user-to-network direction when ¢h#ing user wants to padsw layer compatibility information to the

called user. Included in the network-to-user direction if the calling user included a Low layer compatibility information ele
the SETUP message.

13 Included in the user-to-network direction when ¢h#ing user wants to padsgh layer compatibility information to th
calleduser. Included in the network-to-usgirection if thecalling user included #ligh layer compatibility information eIemeT

in the SETUP message.
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3.3.10 SETUP ACKNOWLEDGE

This message isent by the network to the calling user, or by the called user to the network, to indicate that call
establishment has been initiated but additional information may be required. See Table 3-44.

TABLE 3-44/Q.931
SETUP ACKNOWLEDGE message content

Message type: SETUP ACKNOWLEDGE
Significance: local
Direction: both

Information element (Sfé?:qgﬂgg) Direction Type Length
Protocol discriminator 4.2 Both M 1
Call reference 4.3 Both M 2-*
Message type 4.4 Both M 1
Channel identification 4.5 Both O (Note 1) 2-*
Display 4.5 n- u O (Note 2) (Note 3)
NOTES

1 Mandatory in all cases, except when the user accepts the D-channel indicated in the SETUP message.
2 Included if the network provides information that can be presented to the user.
3 The minimum length is 2 octets; the maximum length is network dependent and is either 34 or 82 octets.

3.3.11 STATUS

This message isent by the user or the network in response to a STAHNQUIRY message or at any tindeiring a

call to report certain error conditions listed in 5.8. See Table 3-45.

TABLE 3-45/Q.931
STATUS message content

Message type: STATUS
Significance: local
Direction: both
; Reference P
T L h

Information element (subclause) Direction ype engt
Protocol discriminator 4.2 Both M 1
Call reference 4.3 Both M 2-*
Message type 4.4 Both M 1
Cause 4.5 Both M 4-32
Call state 4.5 Both M 3
Display 4.5 n-u O (Note 1) (Note 2)
NOTES
1 Included if the network provides information that can be presented to the user.
2 The minimum length is 2 octets; the maximum length is network dependent and is either 34 or 82 octets.
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3.3.12 STATUS ENQUIRY

This message isent by the user or the networkaaty time to solicit a STATU$®essage fronthe peer layer 3 entity.

Sending a STATUS message in response to a STATUS ENQUIRY message is mandatory. See Table 3-46.

TABLE 3-46/Q.931

STATUS ENQUIRY message content

Message type: STATUS ENQUIRY
Significance: local
Direction: both
; Reference anti
T L h
Information element (subclause) Direction ype engt

Protocol discriminator 4.2 Both M 1
Call reference 4.3 Both M 2-*
Message type 4.4 Both M 1
Display 4.5 n-u O (Note 1) (Note 2)
NOTES
1 Included if the network provides information that can be presented to the user.
2 The minimum length is 2 octets; the maximum length is network dependent and is either 34 or 82 octets.

3.3.13 USER INFORMATION

This message isent by the user to the network to transfer information toettm®teuser. Thismessage is alsgent by
the network to the user to deliver information from the other user. See Table 3-47.

USER INFORMATION message content

TABLE 3-47/Q.931

Message type: USER INFORMATION
Significance: access
Direction: both

Information element (Sfé?:qgﬂgg) Direction Type Length
Protocol discriminator 4.2 Both M 1
Call reference 4.3 Both M 2"
Message type 4.4 Both M 1
More data 45 Both O (Note) 1
User-user 4.5 Both M 2-255

block will follow.

NOTE - Included bythe sending user to indicate that anotH8&ER INFORMATIONmessage pertaining to the same mess
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3.4 Messages with the global call reference

Table 3-48 summarizes the messages which may use the global call reference defined in 4.3.

TABLE 3-48/Q.931

Messages used with the global call reference

Reference
Messages (subclause)
RESTART 3.4.1
RESTART ACKNOWLEDGE 3.4.2
STATUS 3.4.3
34.1 RESTART

This message isent by the user or network to request the recipient to restart (i.e. return to
indicated channel(s) or interface. See Table 3-49.

TABLE 3-49/Q.931

RESTART message content

an idle condition) the

Message type: RESTART
Significance: local
Direction: both

Information element (Sféiqgﬂgg) Direction Type Length
Protocol discriminator 4.2 Both M 1
Call reference 4.3 Both M (Note 1) 2-*
Message type 4.4 Both M 1
Channel identification 4.5 Both O (Note 2) 2-*
Display 4.5 n-u O (Note 3) (Note 4)
Restart indicator 4.5 Both M 3

NOTES

1 This message is sent with the global call reference defined in 4.3.

2 Included when necessary to indicate the particular channel(s) to be restarted.
3 Included if the network provides information that can be presented to the user.
4

The minimum length is 2 octets; the maximum length is network dependent and is either 34 or 82 octets.
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3.4.2 RESTART ACKNOWLEDGE

This message isent to acknowledge the receipt of the RESTARSssagend to indicate that the requested restart is

complete. See Table 3-50.

RESTART ACKNOWLEDGE message content

TABLE 3-50/Q.931

Message type: RESTART ACKNOWLEDGE
Significance: local
Direction: both

; Reference ot

T Length
Information element (subclause) Direction ype engt

Protocol discriminator 4.2 Both M 1
Call reference 4.3 Both M (Note 1) 2-*
Message type 4.4 Both M 1
Channel identification 4.5 Both O (Note 2) 2-*
Display 4.5 n- u O (Note 3) (Note 4)
Restart indicator 4.5 Both M 3
NOTES
1 This message is sent with the global call reference defined in 4.3.
2 Included when necessary to indicate the particular channel(s) hdnehbeemestarted. May be repeated in the case of
non-associated signalling that controls two or more interfaces.
3 Included if the network provides information that can be presented to the user.
4 The minimum length is 2 octets; the maximum length is network dependent and is either 34 or 82 octets.
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3.43 STATUS

This message isent by the user or the networkaaty timeduring a call to report certain error conditions liste.i@.
See Table 3-51.

TABLE 3-51/Q.931

STATUS message content

Message type: STATUS
Significance: local
Direction: both
; Reference ot
T L h

Information element (subclause) Direction ype engt
Protocol discriminator 4.2 Both M 1
Call reference 4.3 Both M (Note 1) 2-*
Message type 4.4 Both M 1
Cause 4.5 Both M 4-32
Call state 4.5 Both M 3
Display 4.5 n- u O (Note 2) (Note 3)
NOTES
1 This message may be sent with the global call reference defined in 4.3.
2 Included if the network provides information that can be presented to the user.
3 The minimum length is 2 octets; the maximum length is network dependent and is either 34 or 82 octets.

4 General message format and information elements coding

The figures and text in this clause descrifessageontents. Within each octet, the bit designated “bit 1” is transmitted
first, followed by bits 2, 3, 4, etc. Similarly, the octet shown at the top of each figure is sent first.

4.1 Overview
Within this protocol, every message shall consist of the following parts:
a) protocol discriminator;
b) call reference;
C) message type;
d) other information elements, as required.

Information elements), b) and c)are common toall the messagesind shallalways be presentyhile information
element d) is specific to each message type.

This organization is illustrated in the example shown in Figure 4-1.
A particular messagenay contain more informationthan a particular (user or network) equipment needs or can
understand. All equipment should &ble to ignore any extra information, present in a messageh is not required

for the proper operation ahat equipment. Fagxample, a usenayignore the callingparty number ithat number is of
no interest to the user when a SETUP message is received.
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Bits

8 7 6 5 4 3 2 1 Octets
Protocol discriminator 1
0 0 0 0 Length of call reference value 2
(in octets)
Call reference value 3
0 Message type etc.
Other information elements as required

FIGURE 4-1/Q.931

General message organization example

Unless specified otherwise, a particular information element may be present only once in a given message.

The term “default” implieshat thevalue definedshould be used in the absencewy assignment, dhe negotiation of
alternative values.

When a field, such as the cadiference value, extendser morethan one octet, the order of b#lues progressively
decreases as the octet number increases. The least significant bit of the field is represented by the lowest numbered bit of
the highest-numbered octet of the field.

4.2 Protocol discriminator

The purpose of thprotocol discriminator is talistinguishmessages for user-network call confroin othermessages
(to be defined). It also distinguishemessages dhis Standardrom thoseOSI network layer protocolinits which are
coded to other CCITT Recommendations and other standards.

NOTE — A protocol discriminator field is also includedtive User-user informatioelement to indicatéhe userprotocol
within the user information; however, the coding of the protocol discriminator in this case is shown in 4.5.30.

The protocol discriminator is the first part of every message. The protocol discriminator is coded according to Table 4-1.

Bits

8 7 6 5 4 3 2 1 Octet

Q.931/1.451 user-network call control messages
0 0 0 0 1 0 0 0 1

Protocol discriminator

FIGURE 4-2/Q.931

Protocol discriminator
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TABLE 4-1/Q.931

Protocol discriminator

87654321
0000000@

through 0O Assigned in subclause 4.5.30; not available for use in the message protocol discriminator
ooooo0114d

00001000 Recommendation Q.931/1.451 user-network call control messages

0o0o010000R7

throughyJ Reserved for other network layer or layer 3 protocols, including Recommenda&®ib] (Note)
001111118
01000000R7

throughyJ National use

010011110

01010000H7
throug% Reserved for other network layer or layer 3 protocols, including Recommendation X.25 (Note)
11111110

All other values are reserved.

NOTE — These valueare reserved to discriminate these protocol discrimindtons the first octet of a Recommendation25
packet including general format identifier.

4.3 Call reference

The purpose of the call reference is to identify the calfagility registration/cancellation request #te local
user-network interface to which the particulaessage applies. Tleall reference does nbave end-to-end significance
across ISDNSs.

The call reference is the second parewdry messagdhe call reference is coded as shown in Figure 4-3. The length of
the call referencealue is indicated in octet 1, bits 1-4. The defawdtximumlength of the call referendaformation
element is three octets long. The actions taken byett@ver are based d¢ine numericalalue ofthe call reference and
are independent of the length of the call reference information element.

At a minimum, all networks and users must be able to support a call reference value of one octet for a basic user-network
interface, and a call reference value of two octets for a primary rate interface.

As a network option for a primamate interface, the call referengalue may beone octet also. In this case, a call
reference value up to 127 may be sent in one or two octets.

The call reference information element includes the call reference value and the call reference flag.

Call reference values are assignedtty originating side of the interfader a call. These values amgnique to the
originating side onlywithin a particular D-Channedlyer two logicallink connection. The call reference value is
assigned at the beginning of a call aethains fixed forthe lifetime of a call (except irthe case of call suspension).
After a call ends, omafter a successful suspensitime associated call referenealue may bereassigned to a later call.
Two identical call reference values ¢ime sameD-Channel layer two logicdlnk connectionmay beused when each
value pertains to a call originated at opposite ends of the link.
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Bits

8 7 6 5 4 3 2 1 Octets
0 0 0 0 Length of call reference value 1
(in octets)
Flag 2
Call reference value etc.

NOTE - For call reference flag (octet 2):
bit

8
0 the message is sent from the side that originates the call reference.
1

the message is sent to the side that originates the call reference.

FIGURE 4-3/Q.931

Call reference information element

The call reference flag can taktee values“0” or “1”. The call reference flag issed to identify whictend of thelayer
two logical link originated a call reference. The origination sidlsays setshe call referencdlag to “0”. The
destination side always sets the call reference flag to a “1”.

Hence the call reference flag identifies who allocated the call reference value for this call and the only ptirpasdl of

reference flag is to resolve simultaneous attempts to allocate the same call reference value.

The call reference flag also applies to functions which use the global call reference (e.g. restart procedures).
NOTES

1 The call reference information element containingdammy call reference is one octet longnd is
coded‘00000000". The use of the dummy call reference is specified in Recommendation Q.932.

2 The numerical value of trgdobal call reference is zero. The equipnreceiving amessage containing tigéobal call
reference should interpréhe message as pertaining ab call references associated wittie appropriate data linkonnection
identifier. See Figure 4-5.

Bits
8 7 6 5 4 3 2 1 Octet
Length of call
0 0 0 0 0 0 0 0 1

Reference value

FIGURE 4-4/Q.931

Dummy call reference
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Bits

8 7 6 5 4 3 2 1 Oc
Length of call
0 0 0 0 0 0 0 1
Reference value
0/1 0 0 0 0 0 0 0
Flag Call reference value
a) One octet call reference value
Bits
8 7 6 5 4 3 2 1 Oc
Length of call
0 0 0 0 0 0 1 0
Reference value
0/1 0 0 0 0 0 0 0
Flag Call reference value
0 0 0 0 0 0 0 0
b) Two octet call reference value

4.4 Message type

The purpose of the message type is to identify the function of the message being sent.

FIGURE 4-5/Q.931

Exemples of the encoding for global call reference

The message type is the third part of every message. The message type is coded as shown in Figure 4-6 and Table 4-2.

Bit 8 is reserved for possible future use as an extension bit.

Bits

4 3 2 1

Message type
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TABLE 4-2/Q.931

Message types

Bits

87654321

00000O0O0O

001----

O O O O o o o
O O B O O +» O

010----

O O r O O
Bk O B Kk O

011----

R P O Fr L O
O R RP B L O

Escape to nationally specific message type (Note)
Call establishment message:
-ALERTING

—CALL PROCEEDING
—CONNECT

—CONNECT KNOWLEDGE
—PROGRESS

-SETUP

—-SETUP ACKNOWLEDGE
Call information phase message:
—-RESUME

—-RESUME ACKNOWLEDGE
—-RESUME REJECT
-SUSPEND

—-SUSPEND ACKNOWLEDGE
—-SUSPEND REJECT

-USER INFORMATION

Call clearing messages:
-DISCONNECT

-RELEASE

—-RELEASE COMPLETE
-RESTART

—-RESTART ACKNOWLEDGE
Miscellaneous messages:
-SEGMENT

—CONGESTION CONTROL
—NFORMATION

—NOTIFY

-STATUS

-STATUS ENQUIRY

NOTE — When used, the message type is defined in the following octet(s), according to the

soecification.

Recommendation Q.931

national

(03/93)

57



4.5 Other information elements

4.5.1 Coding rules

The coding of other information elements follotlue coding rules described below. These rules are formulated to allow
each equipment whichrocesses a messagefittd information elements important to and yet remainignorant of
information elements not important to that equipment.

Two categories of information elements are defined:
a) single octet information elements (see diagrams a) and b) of Figure 4-7);
b) variable length information elements (see diagram c) of Figure 4-7).

Bits
8 7 6 5 4 3 2 1 Octet
1 Information element Contents of information 1
identifier element
a) Single octet information element format (type 1)
Bits
8 7 6 5 4 3 2 1 Octet
1 Information element identifier 1
b) Single octet information element format (type 2)
Bits
8 7 6 5 4 3 2 1 Octet
0 Information element identifier 1
Length of contents of information element (octets) 2
Contents of information element 3
etc.
C) Variable length information element format

FIGURE 4-7/Q.931

Formats of information elements

For the information elements listed below, the coding of the information element identifier bitmisarized in
Table4-3.
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TABLE 4-3/Q.931

Information element identifier coding

Maximum
Bits Reference length
(subclause) (octets)
(Note 1)
87654321
1:::---- Single octet information elements
000 - - - - Reserved
001- - - - Shift (Note 2) 45.3/45.4 1
0100000 More data 4.5.20 1
0100001 Sending complete 4.5.27 1
011--- - Congestion level 4.5.14 1
101- - - - Repeat indicator 4.5.24 1
O Variable length information element:
0000O0O00O Segmented message 4.5.26 4
0000100 Bearer capability (Note 2) 455 12
0001000 Cause (Note 2) 45.12 32
0010000 Call identity 456 10
0010100 Call state 457 3
0011000 Channel identification (Note 2) 4.5.13 (Note 4)
0011110 Progress indicator (Note 2) 4.5.23 (Note 4)
0100000 Network-specific facilities (Note 2) 45.21 (Note 4)
0100111 Notification indicator 4.5.22 3
0101000 Display 4.5.16 34/82
0101001 Date/time 45.15 8
0101100 Keypad facility 4.5.18 34
0110100 Signal (Note 2) 4.5.28 3
1000000 Information rate 4.6.3 6
1000010 End-to-end transit delay 4.6.2 11
1000011 Transit delay selection and indication 4.6.9 5
1000100 Packet layer binary parameters 46.4 3
1000101 Packet layer window size 4.6.5 4
1000110 Packet size 4.6.6 4
1000111 Closed user group 4.6.1 7
1001010 Reverse charge indication 4.6.8 3
1101100 Calling party number 4.5.10 (Note 4)
1101101 Calling party subaddress 4511 23
1110000 Called party number 458 (Note 4)
1110001 Called party subaddress 459 23
1110100 Redirecting number 4.6.7 (Note 4)
1111000 Transit network selection (Note 2) 4.5.29 (Note 4)
1111001 Restart indicator 4.5.25 3
1111100 Low layer compatibility (Note 2) 4.5.19 18
1111101 High layer compatibility (Note 2) 4.5.17 5
1111110 User-user 4.5.30 35/131
1111111 Escape for extension (Note 3)
All other values are reserved (Note 5)
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TABLE 4-3/Q.931(concl.)

Information element identifier coding

NOTES

1 The length limits described for the variable length information elements take into account only the present CCITT standardized
coding values. Future enhancements and expansions to this Recommendation will not be restricted to these limits.

2 This information element may be repeated.

3 This escape mechanism is limited to codesets 4a8d67(see4.5.2). When thescape for extension issed, thenformation
element identifier is contained in octet-grouidd the content of the informatioalement follows inthe subsequent octets as
shown in Figure 4-8.

4 The maximum length is network dependent.

5 The reserved values with bits 5-8 coded “0000” are for future information elements for which comprehensioecbivéngs
required (see 5.8.7.1).

The descriptions of the information elements below are organized in alphabeticaHandever,there is a particular

order of appearance for each information elementrimessagevithin each codeset (s€e5.2). The code values of the
information element identifier for the variable length formats are assigned in ascending numerical order, according to the
actual order of appearance of each information element in a message. Thistedlogeiving equipment to detect the
presence or absence of a particular information element without scanning through an entire message.

Single octet information elementsay appear at any point ithe message. Two types &fngle octet information
elements have beetefined.Type 1elements providéhe information element identification in bit positions 7, 6, 5. The
value “010” in these bit positions is reserved for Type 2 single octet elements.

Where the description of information elements in Récommendation contains spare bits, these bits are indicated as
being set td'0”. In order toallow compatibilitywith future implementationmessageshould not be rejectesimply
because a spare bit is set to “1”.

The second octet of a variaBength information element indicates the total length of the contents dhtbanation
element regardless of the coding of the first octet (i.e. the length starting wittBpcliets thebinary coding of the
number of octets of the contents, with bit 1 as the least significant bit (2°).

An optional variable-length information element may be present, but empty. For example, a SETUP messsagiin

a calledparty number information elemenhe content of which is dafero length. Thishould be interpreted by the
receiver as equivalent that information element being absent. Similarly, an absent information element should be
interpreted by the receiver as equivalent to that information element being empty.

The following rules apply for the coding of variable length information elements (octets 3, etc.):
a) The first digit in the octet number identifies one octet or a group of octets.

b) Each octet group is a self contained entity. ternal structure of an octet grompay bedefined in
alternative ways.

c) An octet group is formed hysingsomeextension mechanism. The preferred extension mechanism is to
extend an octet (N) through the next octet(s) (Na, Nb, etc.) by using bit 8 in each octet as an extension bit.
The bit value “0” indicates that the octet continues through the next octet. The bitVaildicates that
this octet is the last octet. If one octet (Nb) is present, also the preceding octetd ({M)must be
present.

In the format descriptions appearingdirb.5etc., bit 8 is marketD/1 ext,” if another octet follows. Bit 8
is marked “1 ext,” if this is the last octet in the extension domain.

Additional octetsmay bedefined late(*1 ext.” changed t6§0/1 ext.”) and equipments shall peepared
to receivesuch additional octets although the equipment need not be able to interpret or act upon the
content of these octets.

d) In addition to the extensiomechanism definedbove, an octetN) may beextended through the next
octet(s) (N1, N2 etc.) by indications in bits 7-1 (of octet N).
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e) The mechanisms in @nd d)may becombined. Mechanism c) shall take prioritytire ordering, such
that all octets Na, Nb, etc. shall ocdwefore octetdN1, N2, etc. This rule shadpply everwhere the
extension to octets N1, N2, etc. is indicated in one of octet Na, Nb, etc.

f)  Similar conventions apply evemhenmechanism d) is being repeatéd, octets N.1 shall occurefore
octets N.1.1, N.1.2, etc.

g) Optional octets are marked with asterisks (*).

NOTES

1 Itis not possible to use mechanism c) repeatedly, i.e. it is not possible to constrottata as this wouldecome
octet 4b.

2 Protocol designers should exercise care in using multiple extension mechanisms to ensure that a unique interpretation
of the resultant coding is possible.

3 For a number of information elements there f&eld that defines the codingtandard. When theoding standard
defines a nationaltandard it isecommended that the natiorsthndard be structuresimilar to the informatiorelement defined in
this Recommendation.

Bits
8 7 6 5 4 3 2 1 Octets
Escape for extension
0 1 1 1 1 1 1 1 1
Length of information element contents 2
1 ext. Information element identifier 3
Contents of information element 4

etc.

FIGURE 48/Q.931

Information element format using escape for extension

45.2 Extensions of codesets

There is a certain number of possible information element identifier valuesthisiiogmatting rules described #h5.1;
128 from the variable length information element format and at least 8 from the single octet information element format.

One value irthe single octeformat is specified foshift operations described below. One other value in tiahsingle
octet and variable format is reservedhis leaves at least33 information element identifier values available for
assignment.

It is possible to expantthis structure to eight codesets of at |33 information element identifier values each. One
common value ithe single octetormat is employed irach codeset to facilitate shiftifigm one codeset to another.
The contents of this Shift information element identifies the codeset to befanstbé next information element or
elements. The codeset in useaay given time is referred to #se “active codeset”. By convention, codeset 0 is the
initially active codeset.

Two codeset shifting procedures are supported: locking shift and non-locking shift.
Codeset 4 is reserved for use by ISO/IEC standards.
Codeset 5 is reserved for information elements reserved for national use.

Codeset 6 is reserved for information elements specific to the local network (either public or private).
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Codeset 7 is reserved for user-specific information elements.
The coding rules specified in 4.5.1 shall apply for information elements belonging to any active codeset.

Transitionsfrom one active codeset to anothge. by means othe locking shift procedureghay only be made to a
codeset with a higher numerical value than the codeset being left.

An information element belonging to codesets 4, 5, 6, orayappear togethewith information elements belonging to
codeset 0 (being the active codeset) by using the non-locking shift procedure (see 4.5.4).

A user of network equipment shdlévethe capability to recognize a Shift information elemand to determine the
length of the following information element, although the equipment need not be able to irgedpertt upon the
content of the information element. This enables the equipment to determine the start of a sulvdequation
element.

Codeset 7 information element shall tendled according to the procedufes unrecognized information elements
(see 5.8.7.1) by the first exchange in the local network, unless allowed by a future service definition, bilateral agreement,
or provision is made to support this across the local network for a specific user.

Codeset 6 is reserved for information elements specificetddocal network (either public or private). As subby do

not have significance acroghe boundaries between local networks, or across a national, or international boundary.
Therefore, codeset 6 information elements shahdmsdled according to the procedufes unrecognized information
elements (see 5.8.7.1) beyond local network boundary, unless allowed by bilateral agreement.

Codeset 5 is reserved for information elements reserved for national use. Alseyudb nothave significance across an
international boundary. Therefore, codeset 5 information elements shiadinbded according to the procedures for
unrecognized information elements (see 5.8.7.1) at the first exchange beyond the international boundary, unless there are
bilateral agreements to the contrary.

Codeset 4 is reserved for information elements specified in ISO/IEC standards.

4.5.3  Locking shift procedure

The locking shift proceduremploys an information element itedicate the nevactive codeset. The specified codeset
remains activeintil anothedocking shift information element is encountered whspkcifiesthe use of another codeset.

For example, codeset 0 is active at the start of message content analysis. If a locking shift to codeset 5 is encountered, the
next information elements will be interpreted according to the information element identifiers assigned in codeset 5,
until another shift information element is encountered.

This procedure is used only to shift to a higher order codeset than the one being left.

The locking shift is valid onlyvithin thatmessagevhich contains the locking Shift information element. At the start of
every message content analysis, the active codeset is codeset 0.

The locking Shift information element uses the single octet information eldéonevst and coding shown in Figure 4-9
and Table 4-4.

4.5.4  Non-locking shift procedure

The non-locking shift procedure provideseaporaryshift to the specified lower or higher codeset. The non-locking

shift procedure uses a single octet information element to indicate the codeset to be used to interpret the next single
information element. After the interpretation of the next single information elemeicttihe codeset is agaused for
interpreting any following information elements. For example, codeset 0 is active beginning ofmessageontent

analysis. If a non-locking shift to codeset 6 is encountered,tbalpext information element is interpreted according to

the information element identifiers assigned in codeset 6. #Afierinformation element is interpreted, codeset 0 will

again be used to interpret the following information elements. A non-locking Shift information element indicating the
current codeset shall not be regarded as an error.
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Bits

8 7 6 5 4 3 2 1 Octet
Shift
1 0 0 1 0 New codeset 1
identification
identifier

1

“0" in this position
indicates locking shift

FIGURE 49/Q.931

Locking Shift information element

TABLE 4-4/Q.931

Locking Shift information element

Codeset identification (bits 3 to 1):
Bits
321
000 Not applicable
001, to011} Reserved
100 Codeset 4: information elements for ISO/IEC use
101 Codeset 5: information elements for national use
110 Codeset 6: information elements specific to the local network (either public or private)
111 Codeset 7: user-specific information elements

A locking Shift information element shall not follow directly on a non-locking Shift information elemetisif
combination is received, it shall be interpreted as though a locking Shift information element only had been received.

The non-locking Shift information element uses the single octet information eldomevat and coding shown in
Figure 4-10 and Table 4-5.
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Bits

8 7 6 5 4 3 2 1 Octet
Shift Temporary
1 0 0 1 1 codeset 1
identifier identification

1

“1" in this position
indicates non-locking
shift

FIGURE 4-10/Q.931

Non-locking Shift information element

TABLE 4-5/Q.931

Non-locking Shift information element

Codeset identification (bits 3 to 1):
Bits
321
000 Codeset O (initially active): Q.931 information elements
001, to011} Reserved
100 Codeset 4: information elements for ISO/IEC use
101 Codeset 5: information elements for national use
110 Codeset 6: information elements specific to the local network (either public or private)
111 Codeset 7: user-specific information elements

45,5  Bearer capability

The purpose of the Beareapability information element is to indicate a requested Recommendation6]2B&arer
service to be provided by the network. It contains only information whayybe used by the network (see AnngxThe
use of the Bearer capability information element in relation to compatibility checking is described in Annex B.

The Bearer capability information element is coded as shown in Figure 4-11 and Table 4-6.
No default bearer capability may be assumed by the absence of this information element.

The maximum length of this information element is 12 octets.

NOTE —Future extensions to the codings of the Bearer capability informalgoment shouldhot be inconflict with the
initially defined coding of the Low layer compatibility information element. See 4.5.19.
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Bits

8 7 6 5 4 3 2 1 Octets
Bearer capability
0 0 0 0 0 1 0 0 1
Information element identifier
Length of the bearer capability contents 2
1 ext. Coding standard Information transfer capability 3
1 ext. Transfer mode Information transfer rate 4
- 4.1*
1 ext. Rate multiplier (Note 1)
0 1 User information layer 1 .
071 ext. Layer 1 ident. protocol 5
Synch./ 5a*
0/1 ext. asynch Negot. User rate (Note 2)
. Flow control Flow control 5b*
0/1 ext. Intermediate rate NIC on Tx NIC on Rx on Tx on Rx 0 Spare (Note 3)
) . 5b*
0/1 ext. Hdr/ no Hdr Multi frame Mode LLI negot. Assignor/ee In-band neg. 0 Spare (Note 4)
01 ext Number of stop bit Number of data bits Pari ol
ext. umber of stop bits umber of data ty (Note 2)
Duplex mode 5d*
1 ext. Modem type (Note 2)
1 ext L . 0 User information layer 2 protocol 6*
’ Layer 2 ident.
1 ext L . User information layer 3 protocol *
' Layer 3 ident. Y P
NOTES
1 This octet is required if octet 4 indicates multirate (64 kbit/s base rate). Otherwise, it shall not be present.
2 This octet may be present if octet 3 indicates unrestricted digital information and octet 5 indicates either of

the CCITT standardized rate adaptions V.110 and X.30 or V.120 [9]. It may also be present if octet 3 indicates 3.1 kHz
audio and octet 5 indicates G.711.

3 This octet is significant only if octet 5 indicates CCITT standardized rate adaption (see Recommendation V.110 [7]
and X.30 [8]
4 This octet is significant only if octet 5 indicates CCITT standardized rate adaption see Recommendation V.120 [9].

FIGURE 4-11/Q.931

Bearer capability information element

Recommendation Q.931 (03/93) 65



TABLE 4-6/Q.931

Bearer capability information element

Coding standard (octet 3)

Information transfer capability (octet 3)

Transfer mode (octet 4)

Information transfer rate (octets 4 , bits 5 to 1)

Ratemutiplier (octet 4.1)

Bits

76

00 CCITT standardized coding as described below

01 ISO/IEC standard (Note 1)

10 National standard (Note 1)

11 Standard defined for the network (either public or private) present on the network side of the interface (Ng

NOTE 1 — These other coding standards should be used only when the desired bearer capability cannot be represen
CCITT-standardized coding.

Bits

54321

00000 Speech

01000 Unrestricted digital information

01001 Restricted digital information

10000 3.1 kHz audio

10001 Unrestricted digital information with tones/announcements (Note 2)

11000 Video
All other values are reserved.

NOTE 2 — Unrestricted digital information with tones/announcem@iid-TA) is the new information transfer attributalue
that had previously been named “7 kHz audio” in Recommendation Q.931 (1988).

Bits
76
00 Circuit mode
10 Packet mode

All other values are reserved.

Bits

54321 Circuit mode Paquet-mode

00000 - This code shall be used for packet mode calls
10000 64kbit/s -

10001 2x 64 kbit/s -

10011 384 kbit/s -
10101 1536 kbit/s -
10111 1920 kbit/s -
11000 Multirate (64 kbit/s base rate)
All other values are reserved.

te 1)
ted with the

NOTE 1- When the information transfer rate 84 kbit/s is used, the coding of octets 3 and 4 refer to both 64 kbit/s channels.

NOTE 2 — Additional attributes are defined in Table 4-7.

NOTE 3 — Coded as lsinary representation of the multiplier to thase rate. Thenultiplier can take anyalue from 2 up to
the maximum number of B-channels available on the interface.

66
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TABLE 4-6/Q.931(cont.)
Bearer capability information element

User information layer 1 protocol (octet 5)
Bits
54321

00001 CCITT standardized rate adaption V.110 and X.BRis impliesthe presence of octet Snd optionally
octets 5b, 5¢c and 5d as defined below.

Recommendation G.711 [1Q}Hlaw

Recommendation G.711 A-law

Recommendation G.721 [11] 32 kbit/s ADPCM and Recommendation 1.460.
Recommendations H.221 and H.242

O o o o o
O o o o o
B Bk B O O
b O O Kk Bk
B B O Lk O

and 5d.The use of thizode point indicatethat the user ratepecified in octet 5a is defined Itlye user.

Non-CCITT standardized rate adaption. Timngplies the presence of octet %end,optionally, octets 5b, 5¢

Additionally, octets 5b, 5c and 5d, if present, are defined consistent with the user specified rate adaption.

01000 CCITT standardized rate adaption V.120 [9]. This implies the presence of octets 5a and 5b as define
and optionally octets 5¢ and 5d.

01001 CCITT standardized rate adaption X.31 [14] HDLC flag stuffing.
All other values are reserved.

NOTE - If the transfer mode is “circuit mode”, and if the information transfer capability is “unrestricted digital informat
“restricted digital information”; and if the user informatilayer 1 protocol is to be identified only tiee addressed entibctet
5 shall be omitted. If the transfer mode is packet mode, octet 5 may be omitted. Otherwise, octet 5 shall be present.

Synchronous/Asynchronous (octet 5a)

Bit

7

0 Synchronous data
1 Asynchronous data

NOTE 1 - Octets 5b — 5d may be omitted in the case of synchronous user rates.
Negotiation (octet 5a)

Bits 0 In-band negotiation not possible

1 In-band negotiation not possible

NOTE 2 — See Recommendations V.110 [7] and X.30 [8] or modem type recommendation
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TABLE 4-6/Q.931(cont.)

Bearer capability information element

User rate (octet 5a)
Bits
54321
0000 Rate is indicated by E-bits specified in Recommendation 1.460 [15] or may be negotiated in-band

0.6 kbit/'s Recommendations V.6 [16] and X.1 [17]

1.2 kbit/s Recommendation V.6

2.4 kbit/s Recommendations V.6 and X.1

3.6 kbit/s Recommendation V.6

4.8 kbit/s Recommendations V.6 and X.1

7.2 kbit/s Recommendation V.6

8kbit/s Recommendation 1.460

9.6 kbit/s Recommendations V.6 and X.1

14.4 kbit/s Recommendation V.6

16kbit/'s Recommendation 1.460

19.2 kbit/s Recommendation V.6

3Zbit/s Recommendation 1.460

48kbit/s Recommendations V.6 and X.1

56kbit/s Recommendation V.6

0.1345 kbit/s Recommendation X.1

0.100 kbit/s Recommendation X.1

0.075/1.2 kbit/s Recommendations V.6 and X.1 (Note 3)

1.2/0.075 kbit/s Recommendations V.6 and X.1 (Note 3)

0.050 kbit/'s Recommendations V.6 and X.1

0.075 kbit/'s Recommendations V.6 and X.1

0.110 kbit/'s Recommendations V.6 and X.1

0.150 kbit/'s Recommendations V.6 and X.1

0.200 kbit/'s Recommendations V.6 and X.1

0.300 kbit/'s Recommendations V.6 and X.1

111 12kbit/'s Recommendation V.6

All other values are reserved.

R P PR R PR R R R R OOOOOO©OOOOOO o o

R P P R R PR R OOORERKRIERRRLPRIRERIRELROOOOOOO
B P P OO OO R RPRRERRRELRRPLOOOSO- RIRLRIERLRIRELROOO
m O O R kP O O R PR OR R OR R OOH RIERLOOLR R O
O r OFr OFP OFR OFR R OOU ROHRPROHUROLROR O R O

NOTE 3 - The firstrate is the transmit rate in the forward direction of ¢hk. The secondate is the transmit rate in th
backward direction of the call.

Octet 5b for V.110 and X.30 rate adaption
Intermediate rate (octet 5b)

Bits

76

00 Not used
01 8 kbit/s
10 16 kbit/s
11 32 kbit/s

68 Recommendation Q.931  (03/93)

D



TABLE 4-6/Q.931(cont.)

Bearer capability information element

Network independent clock (NIC) on transmission (Tx) (octet 5b) (Note 1)

Bit

5

0 Not required to send data with network independent clock
1 Required to send data with network independent clock

NOTE 1 — Refers to transmission in the forward direction of the call.
NOTE 2 — See Recommendations V.110 [7] and X.30.
Network independent clock (NIC) on reception (Rx) (octet 5b) (Note 3)

Bit

4

0 Cannot accept data with network independent clock (i.e. sender does not support this optional proce
1 Can accept data with network independent clock (i.e. sender does support this optional procedure)

NOTE 3 — Refers to transmission in the backward direction of the call.
NOTE 4 — See Recommendations V.110 [7] and X.30 [8].
Flow control on transmission (Tx) (octet 5b) (Note 5)

Bit

3

0 Not required to send data with flow control mechanism
1 Required to send data with flow control mechanism

NOTE 5 — Refers to transmission in the forward direction of the call.
NOTE 6 — See Recommendations V.110 and X.30.
Flow control on reception (Rx) (octet 5b) (Note 7)

Bit

2

0 Cannot accept data with flow control mechanism (i.e. sender does not support this optional procedur
1 Can accept data with flow control mechanism (i.e. sender does support this optional procedure)

NOTE 7 — Refers to transmission in the backward direction of the call
NOTE 8 — See Recommendations V.110 and X.30.

Octet 5b for V.120 [9] rate adaption

Rate adaption header/no header (octet 5b)

Bit

7

0 Rate adaption header not included
1 Rate adaption header included

Multiple frame establishment support in data link (octet 5b)
Bit

Multiple frame establishment not supported. Only Ul frames allowed

R O o

dure)

Multiple frame establishment supported
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TABLE 4-6/Q.931(concl.)
Bearer capability information element

Mode of operation (octet 5b)

Bit

5

0 Bit transparent mode of operation

1 Protocol sensitive mode of operation
Logical link identifier negotiation (octet 5b)

Bit

4

0 Default, LLI = 256 only

1 Full protocol negotiation (Note)

NOTE — A connection over which protocol negotiation will be executed is indicated in bit 2 of octet 5b.
Assignor/assignee (octet 5b)

Bit

3

0 Message originator is “Default assignee”

1 Message originator is “Assignor only”
In-band/out-band negotiation (octet 5b)

Bit

2

0 Negotiation is done with USER INFORMATION messages on a temporary signalling connection

1 Negotiation is done in-band using logical link zero
Number of stop bits (octet 5c¢)

Bits

76

00 Not used

01 1 bit

10 1.5 bits

11 2 bits
Number of data bits excluding parity Bit if present (octet 5¢)

Bits

54

00 Not used

01 5 bits

10 7 bits

11 8 bits
Parity information (Octet 5c)

Bits

321

000 Odd

010 Even

011 None

100 Forced to O

101 Forced to 1

All other values are reserved.
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TABLE 4-6/Q.931(concl.)
Bearer capability information element

Mode duplex (octet 5d)

Bit
7
0 Half duplex
1 Full duplex

Modem type (octet 5d)
Bits
654321
0000O00O0
through national use
000101
010001 Recommendation V.21 [55]
010010 Recommendation V.22 [56]
010011 Recommendation V.28is[57]
010100 Recommendation V.23 [58]
010101 Recommendation V.26 [59]
010110 Recommendation V.26is [60]
010111 Recommendation V.2r[61]
011000 RecommendationV.27 [62]
011001 Recommendation V.2Gis [63]
011010 Recommendation V.2er [64]
011011 Recommendation V.29 [65]
011101 Recommendation V.32 [66]
100000
through national use
101111
110000
through user specified
111111

All other values reserved.

User information layer 2 protocol (octet 6)

Bits

54321

00010 Recommendation Q.921/1.441 [3]
00110 Recommendation X.25 [5], link layer
All other values are reserved.

NOTE 1 - Ifthe transfer mode is “packet mode”, octet 6 shall be present. For other casesgsértager 2 protocol is to be

identified to the network, then octet 6 shall be present; otherwise octet 6 shall be omitted.

User information layer 3 protocol (octet 7)

Bits

54321

00010 Recommendation Q.931/1.451
00110 Recommendation X.25, packet layer
All other values are reserved.

NOTE 2 — Ifthe user informatiofayer 3 protocol is to be identified to the network, octet 7 shall be present; otherwise
shall be omitted.
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TABLE 4-7/Q.931

Bearer capability attributes

BC Attributes Additional Attributes
Information ) . .
Transfer mode transfer capability Structure Configuration Establishment Symmetry
Circuit Speech 8 kHz integrity Point-to-point Demand Bi-directional
symmetric
Circuit Unrestricted data 8 kHz integrity Point-to-point Demand Bi-directional
symmetric
Circuit Restricted data 8 kHz integrity Point-to-point Demand Bi-directional
symmetric
Circuit 3,1 kHz audio 8 kHz integrity Point-to-point Demand Bi-directional
symmetric
Circuit Unrestricted data | 8 kHz integrity Point-to-point Demand Bi-directional
with tones/- symmetric
announcements
Circuit Video 8 kHz integrity Point-to-point Demand Bi-directional
symmetric
Packet Unrestricted data Service data unit Point-to-point Demand Bi-directional
integrity symmetric
NOTES
1 When the information transfer ratex®4 kbit/s is used, 8 kHintegrity with Restricted Differentialime Delay (RDTD) is
offered.
2 When multirate(64 kbit/s base rate) is indicated as théormation transfer rateTime Slot Sequence integrishall be
provided.

4.5.6  Callidentity

The purpose of the Call identity information element is to identify the suspended call. The call identity provided by the
user is guaranteed by the network toumique over the user-network interface on which the user resides. The call
identity is assigned at the start of the call suspension, aadaifable for re-use aftethe resume procedure has
completed successfully.

The Call identity information element is coded as shown in Figure 4-12.
The default maximum length of this information element is ten octets.
45.7 Call state

The purpose of the Call state information element is to describe the current status of a call) (seeanaccess-
connection (see 2.2) or a global interface state (see 2.4).

The Call state information element is coded as shown in Figure 4-13 and Table 4-8.

The length of this information element is three octets.
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Bits

6 5 4 3 2

Call identity
0 1 0 0 0

Information element identifier

Length of call identity contents

Call identity (any bit pattern allowed, e.g. IA5 characters)

FIGURE 4-12/Q.931

Call identity information element

Bits

6 5 4 3 2

Call state

0 1 0 1 0

Information element identifier

Length of call state contents

Coding
standard

Call state value / global interface state value
(state value is coded in binary)

FIGURE 4-13/Q.931

Call state information element

Octets

3 etc.

Octets
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TABLE 4-8/Q.931

Call state information element

Coding standard (octet 3)

Bits
87
00
01
10
11

CCITT standardized coding, as described below
ISO/IEC standard (Note)
National standard (Note)

Standarddefined for the network (either public or private) present on the network side of the int

(Note)

NOTE — These other codirggandards shouldnly beusedonly whenthe desirectall states cannot be representeddsy{TT-
standardized coding.

Call state value (octet 3)

Bits
654321

o
o
o
o
o

OO0 O0OO0O0OO0OO0OO0OO0O0OO0OO0 OO
PP P OO0OO0OO0OO0OO0OO0OO0O0OOO
OCO0OO0ORRPRRPRLRRLPLPOOOOOO
P OORPROOOORREROOO
PP ORORRLROORRORERERO
ORPFPRPRPORFRPOROROOROLERO

o
[y
[y
o
o
[y

User State

Uo  Null

Ul -Callinitiated

U2 -Overlap sending

U3 -Outgoing call proceeding
U4 -Call delivered

U6 -Call present

U7 —Call received

U8 -Connect request

U9 -ncoming call proceeding
U10 -Active

U1l -bBisconnect request
U12 -Disconnect indication
U15 -Suspend request

U17 -Resume request

U19 -Release request

U25 -Overlap receiving

Global interface state value (octet 3)

Bits
654321
000000
111101
111110

State

RESTO — Null

REST1 — Restart request
REST2 — Restart

All other values are reserved.

Network state

NO — Null
N1 - Callinitiated
N2 - Overlap sending
N3 - Outgoing call proceeding
N4 - Call delivered
N6 — Call present

N7 - Call received
N8 - Connect request
N9 —Incoming call proceeding

N10 - Active
N11 - Disconnect request
N12 - Disconnect indication
N15 — Suspend request
N17 — Resume request
N19 - Release request
N22 €all abort
N25 — Overlap receiving
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4.5.8 Called party number

The purpose of the Called party number information element is to identify the called party of a call.

The Called party number information element is coded as shown in Figure 4-14 and Table 4-9.

The maximum length of this information element is network dependent.

Bits

6 5 4 3 2

Called party number-
1 1 0 0 0

Information element identifier

Length of called party number contents

Ext. Type of number

Numbering plan
identification

Number digits (IA5 characters) (Note)

NOTE — The number digits appear in multiple octet 4’s in the same order in which they would
be entered, that is, the number digit which would be entered first is located in the first octet 4.

FIGURE 4-14/Q.931

Called party number information element

Octets

etc.
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TABLE 4-9/Q.931

Called party number information element

Type of number (octet 8)Note 1)

Bits

Unknown (Note 2)
International number (Note 3)

Network specific number (Note 4)

5

0

1

0 National number (Note 3)

1

0 Subscriber number (Note 3)
0

Abbreviated number (Note 5)

P B P O O O O [N
P O B B O O O

11 Reserved for extension
All other values are reserved.

NOTE 1 - For the definition of international, national and subscriber number, see Recommendation 1.330 [18].

NOTE 2 — The type afiumber “unknown” is used when the user or the netvaak noknowledge of the type of numbe
e.g. international number, national number, etc. In this case the numbeffididiis organized according tihe network
dialling plan, e.g. prefix or escape digits might be present.

NOTE 3 — Prefix or escape digits shall not be included.

NOTE 4 — The type ofiumber “networkspecificnumber” is used to indicagdministration/service numbepecific to the
serving network, e.g. used to access an operator.

NOTE 5 — Thesupport of thiscode is networldependent. The number provided in this informattementpresents g
shorthand representation of the complete number in the specified numbering plan as supported by the network.

Numbering plan identification (octet 3)

Numbering plan (applies for type of number = 000, 001, 010 and 100)

Bits

4321

0000O0 Unknown (Note 6)

0001 ISDN/telephony numbering plan (Recommendation E.164 [19])
0011 Data numbering plan (Recommendation X.121 [21])

0100 Telex numbering plan (Recommendation F.69 [22])

1000 National standard numbering plan

1001 Private numbering plan

1111 Reserved for extension

All other values are reserved.

NOTE 6 — The numberinglan “unknown” is used when the user or netwias noknowledge of the numberingan. In
this case the number digifield is organized according tithe networkdialling plan, e.g.prefix or escape digits might b
present.

Number digits (octets 4, etc.)

This field is coded with IA5 characters, according to the formats specified in the appropriate numbering/dialling plan.
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459 Called party subaddress

The purpose of the Callgzhrty subaddress information element is to identify subaddress of the callpdrty of the
call. The network does not interpret this information. For the definition of subaddress see Recommendation 1.330 [18].

The Called party subaddress information element is coded as shown in Figure 4-15 and Table 4-10.

The maximum length of this information element is 23 octets.

Bits

8 7 6 5 4 3 2 1 Octets

Called party subaddress
0 1 1 1 0 0 0 0 1

Information element identifier

Length of called party subaddress contents 2
1 ext. Type of subaddress Odd/even 0 0 0 3
indicator Spare

Subaddress information efte.

FIGURE 4-15/Q.931

Called party subaddress information element
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TABLE 4-10/Q.931

Called party subaddress information element

Type of subaddress (octet 3)

Bits

765

000 NSAP (CCITT Rec. X.213 [23]/ISO 8348 AD2 [24])
010 User specified

All other values are reserved.

Odd/even indicator (octet 3)

Bit

4

0 Even number of address signals
1 Odd number of address signals

NOTE 1 — The odd/even indicator is used when the type of subaddress is “user specified” and the coding is BCD.

Subaddress information (octets 4, etc.)

The NSAP X.213/ISO8348AD2 address, shall be formatted as specified by octet 4 which ¢betaunhorityand Format
Identifier (AFI). The encoding is made accordinghe “preferred binary encoding” as definedG€ITT Rec. X.213/ISO
8348 AD2 exceptwhen usedfor Terminal selection athe S interface (seBote 3). For the definition of this type o
subaddress, see Recommendation 1.334 [25].

For userspecifiedsubaddress, thiield is encoded according the userspecification, subject to a maximum length
20 octets. When interworking with X.25 [5] networks BCD coding should be applied.

NOTE 2 — It is recommended thasers apply th&lSAP subaddress typsince thissubaddress typellows theuse of
decimal, binary and IA5 syntaxes in a standardized manner.

NOTE 3 - It is recommended that users applyLtheal IDI format (theAFI field coded 50 in BCD) when tteubaddress is

usedfor terminal selectiopurposes at the S interface. In this casdAbecharacter syntax usingnly digits 0 to 9 shall be
used for the DSP. Each character is then encoded inateeaccording to Recommendation T.50/I64B, with zero parity
in the most significant position.
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4.5.10 Calling party number

The purpose of the Calling party number information element is to identify the origin of a call.

The Calling party number information element is coded as shown in Figure 4-16, and Table 4-11.

The maximum length of this information element is network dependent.

Bits
8 7 6 5 4 3 2
Calling party number
0 1 1 0 1 1 0
Information element identifier
Length of calling party number contents
0/1 ext. Type of number Numbering plan identification
1 ext. P'res.entation 0 0 0 Scrgening
indicataor Spare indicator
0 Number digits (IA5 characters)

FIGURE 4-16/Q.931

Calling party number information element

3a*

4*
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TABLE 4-11/Q.931

Calling party number information element

Type of number (octet 3) (Note 1)

Bits

765

000 Unknown (Note 2)

001 International number (Note 3)
010 National number (Note 3)

011 Network specific number (Note 4)
100 Subscriber number (Note 3)
110 Abbreviated number (Note 5)
111 Reserved for extension

All other values are reserved.

NOTE 1 - For the definition of international, national and subscriber number, (see Recommendation 1.330 [18]).

NOTE 2 — The type afiumber “unknown” is used when the user or the netvaak noknowledge of the type of numbe
e.g. international number, national number, etc. In this case the numbeffididiis organized according tihe network
dialling plan; e.g. prefix or escape digits might be present.

NOTE 3 — Prefix or escape digits shall not be included.

NOTE 4 — The type ofiumber “networkspecificnumber” is used to indicagdministration/service numbepecific to the
serving network, e.g. used to access an operator.

NOTE 5 — Thesupport of thiscode is networldependent. The number provided in this informattementpresents g
shorthand representation of the complete number in the specified numbering plan as supported by the network.

Numbering plan identification (octet 3)

Numbering plan (applies for type of number = 000, 001, 010 and 100)

Bits

4321

00O00O Unknown (Note 6)

0001 ISDN/telephony numbering plan (Recommendation E.164 [19])
0011 Data numbering plan (Recommendation X.121 [21])

0100 Telex numbering plan (Recommendation F.69 [22])

1000 National standard numbering plan

1001 Private numbering plan

1111 Reserved for extension

All other values are reserved.

NOTE 6 — The numberinglan “unknown” is used when the user or netwias noknowledge of the numberingan. In
this case the number digifield is organized according tithe networkdialling plan. e.g.prefix or escape digits might b
present.
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TABLE 4-11/Q.931(concluded)

Calling party number information element

Presentation indicator (octet 3a)

Bits

76 Meaning

00 Presentation allowed

01 Presentation restricted

10 Number not available due to interworking
11 Reserved

NOTE 1 — The meaning and the use of this field is defined in 3/Q.951 and 4/Q.951.

Screening indicator (octet 3a)

Bits

21 Meaning

00 User-provided, not screened

01 User-provided, verified and passed
10 User-provided, verified and failed
11 Network provided

NOTE 2 — The meaning and the use of this field is defined in 3/Q.951 and 4/Q.951.

Number digits (octets 4, etc.)

This field is coded with IA5 characters, according to the formats specified in the appropriate numbering/dialling plan.

4.5.11 Calling party subaddress

The purpose of the Calling party subaddress information element is to identify a subaddress assibctagdrigin of
a call. For the definition of subaddress, see Recommendation 1.330 [21].

The Calling party subaddress information element is coded as shown in Figure 4-17 and Table 4-12.

The maximum length of this information element is 23.
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Bits

8 7 6 5 4 3 2 1 Octets

Calling party subaddress
0 1 1 0 1 1 0 1 1

Information element identifier

Length of calling party subaddress contents 2
Odd/even 0 0 0
1 ext. T f subadd 3
& ype ot subaddress indicator Spare
Subaddress information 4
etc.

FIGURE 4-17/Q.931

Calling party subaddress information element

TABLE 4-12/Q.931

Calling party subaddress information element

Type of subaddress (octet 3)

Odd/even indicator (octet 3)

Subaddress information (octets 4, etc.)

Bits
765
000 NSAP(CCITT Rec. X.213 [23]/ISO 8348 AD2 [24])

010 User specified
All other values are reserved.

Bit

4

0 Even number of address signals
1 Odd number of address signals

NOTE 1 — The odd/even indicator is used when the type of subaddress is “user specified” and the coding is BCD.

The NSAP CCITT Rec. X.213/IS@348 AD2 address, shall be formatted sgecified by octet 4 which contains t
Authority and Format Identifier (AFI). The encoding is made accordinght® “preferred binary encoding” as defined
CCITT Rec. X.213/ISO 8348 AD2 except when used for Terminal selection at the S interface (s&e RMwotéhedefinition
of this type of subaddress, see Recommendation 1.334 [25].

For userspecifiedsubaddress, thiield is encoded according the userspecification, subject to a maximum length
20 octets. When interworking with X.25 [5] networks BCD coding should be applied.

NOTE 2 — It is recommended thasers apply th&lSAP subaddress typsince thissubaddress typallows theuse of
decimal, binary and IA5 syntaxes in a standardized manner.

NOTE 3 - It is recommended that users applyLtbeal IDI format (theAFI field coded 50 in BCD) when theubaddress is

usedfor terminal selectiopurposes at the S interface. In this casdAbecharacter syntax usinenly digits 0 to 9 shall be
used for the DSP. Each character is then encoded in one octet according to CCITT Rec. T.50/ISO 646, with zero p
most significant position.
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4.5.12 Cause
The content and use of the Cause information element is defined in Recommendation Q.850 [67].
4.5.13 Channel identification

The purpose of the Channel identification information element is to identify a chwitimel the interface(s) controlled
by these signalling procedures.

The Channel identification information element is coded as shown in Figuresaddl8-19 andlable 4-13. The
channel identification elemembay berepeated in a message, e.glisb several acceptablehannels during channel
negotiation.

The default maximum length for this information element is network dependent.

Bits
8 7 6 5 4 3 2 1 Octets
Channel identification
0 0 0 1 1 0 0 0 1
Information element identifier
Length of channel identification contents 2
Int. id. 0 D-channel Info. channel
Lext present Int. type spare Pref./Excl. ind. selection s
0/1 . e 3.1*%, etc.
ext. Interface identifier (Note 1)
Number/ 3.2%
1 ext. Coding standard umber Channel type/Map element type (Note 2)
Map
(Note 5)
3.3%
(Note 2)
Channel number/Slot map (Note 3) (Note 4)
(Note 5)
NOTES
1 When the “interface identifier present” field in octet 3 indicates “interface implicitly identified” octet 3.1
is omitted. When octet 3.1 is present it may be extended by using the extension bit (bit 8).
2 When the “interface typefeld in octet 3 indicates “basic interface”, octdt® and 3.3arefunctionally
replaced by the “information channel selection” field in octet 3, and thus omitted.
3 When channel number is usadd asingle channel is indicated bit 8 shall be setito When channel
number is used anchultiple channels are indicated, bit 8 shallused as amxtension bit to indicate an
extension to subsequent channels and coded according to the rules specified in 4.5.1.
4 When channel number is used, this octet may be repeated to indicate multiple channels.
5 These octets shall be omitted when the entire interface is to be identified.

FIGURE 4-18/Q.931

Channel identification information element

Recommendation Q.931

(03/93)

83



TABLE 4-13/Q.931

Channel identification information element

Interface identifier present (octet 3)

Bit

7

0 Interface implicitly identified (Note 1)

1 Interface explicitly identified in one or more octets, beginning with octet 3.1.

NOTE 1 — The interface which includes the D-channel carrying this information element is indicated.

Interface type (octet 3)

Bit

6

0 Basic interface

1 Other interface e.g. primary rate (Note 2)

NOTE 2 — The type of interfacghould be understood because the interface is identified by the “intetémtiéier present”
field (octet 3, bit 7) and the interface identifier field (octet 3.1), if any.

Preferred/Exclusive (octet 3)

Bit

4

0 Indicated channel is preferred

1 Exclusive; only the indicated channel is acceptable

NOTE 3 — Preferred/exclusive has significance only for B-channel selection.

D-channel indicator (octet 3)

Bit

3

0 The channel identified is not the D-channel
1 The channel identified is the D-channel

NOTE 4 — D-channel indication has significance in D-channel use. No other information affects D-channel use.

Information channel selection (octet 3) (Note 5)

Basic interface Other interfaces
Bits
21
00 No channel No channel
01 B1 channel As indicated in following octets
10 B2 channel Reserved
11 Any channel (Note 6) Any channel

NOTE 5 — The information channel selection does not apply to the D-channel.

NOTE 6 — This value shall be used on a basic access when both B-channels are to be identified, e.g(G#kbitétebase
rate). This shall not be used for restart procedures.
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TABLE 4-13/Q.931(concluded)

Channel identification information element

Interface identifier (octet 3.1)

Binary code assigned to the interface at subscription time. At subscription time, thecbotfgrthe interfacewill specify
the number of octets to be used and the content of each octet.

Coding standard (octet 3.2)

Bits

76

00 CCITT standardized coding, as described below

01 ISO/IEC standard (Note 1)

10 National standard (Note 1)

11 Standardiefined for the network (either public or private) present on the network side of the interface

(Note 1)

NOTE 1 — These other codirsgandards shouldnly beused when the desirexdll states cannot be representeddiTT-
standardized coding.

Number/map (octet 3.2)

Bit

5

0 Channel is indicated by the number in the following octet.

1 Channel is indicated by the slot map (Map) in the following octet(s).

NOTE 2 —When the information transfer rate is 64 kbit/s the channel number shadedeunless there exists a bilateral
agreement between the user and the network to use the slot map.

NOTE 3 — Slotmap shall be used when supporting the multi(étekbit/s base rate) bearer capability on a primary rate
access.

Channel type/map element type (octet 3.2)

Bits

4321

0011 B-channel units(Note 4)
0110 HO-channel units
1000 H11-channel units
1001 H12-channel units

All other values are reserved.

NOTE 4 — This value shall be used for multirate (64 kbit/s base rate) bearer capability.
Channel number (octet 3.3)

Binary number assigned to the channel. For B-channels, the channel number equtifse tfebot number. See
Recommendation 1.431 [27].

NOTE 1 — Either “Channel Number” or “Slot map” is used exclusively, depending on the “Number/Map” information
Slot map (octet 3.3)

Bit position(s) in slomap corresponding tiime slot(s)used by the channel is set tosée Figuret-19. The remaining bits
are setto 0.

NOTE 2 — The length of the slot-map (in bits) is defined by the capacity of the interface tyd®3dkhit/s or2048kbit/s
for a primaryrate interfacejlivided bythe capacity of the channel type/map-element type (e.g. 64 kbit/s for a B-channel).
The length of the slot map is the smallest number of complete octets that contain the length in bits.
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Bits

8 7 6 5 4 3 2 1 Octets
24 23 22 21 20 19 18 17 3.31
16 15 14 13 12 11 10 9 3.3.2
8 7 6 5 4 3 2 1 3.33
1544 kbit/s
Bits
8 7 6 5 4 3 2 1 Octets
31 30 29 28 27 26 25 24 3.31
23 22 21 20 19 18 17 16 3.3.2
15 14 13 12 11 10 9 8 3.33
7 6 5 4 3 2 1 0 3.34
2048 kbit/s
a) Primary rate interface, map element type = B channel
Bits
8 7 6 5 4 3 2 1 Octets
Cda) | @ | b | aw | 33
1544 kbit/s
Bits
8 7 6 5 4 3 2 1 Octets
\ \ Ce® | d | «® | b | aw | 33
2048 kbit/s
b) Primary rate interface, map element type =H g channel

NOTE 1 — See Recommendation 1.431 [27], Annex A, concerning meaning of a-e.

NOTE 2 —Number within () indicates the associategtdbhannel number used when corresponding
Ho-channel is represented by channel number in octet 3.3.

Bits
8 7 6 5 4 3 2 1 Octet
| | | | | | | L 33
1544 kbit/s
Bits
8 7 6 5 4 3 2 1 Octet
[ R N R
2048 kbit/s
C) Primary rate interface, map element type =H  ;-channel

NOTE 3 —Number within () indicates the associategtdhannel number used when corresponding
H,-channel is represented by channel number in octet 3.3.

NOTE 4 — For 2048 kbit/s interface, islot will be indicated by the same format.

FIGURE 4-19/Q.931
Slot map field
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4.5.14 Congestion level

The purpose of the Congestitavel information element is to descritiee congestion status of the call. It is a single
octet information element coded as shown in Figure 4-20 and Table 4-14.

Bits
8 7 6 5 4 3 2 1 Octet
Congestion level
1 0 1 1 Congestion level 1

Information element
identifier

FIGURE 4-20/Q.931

Congestion level information element

TABLE 4-14/Q.931

Congestion level information element

Congestion level (octet 1)

@©
—_
N

1
0 receiver ready
1 receiver not ready

S
3
0
1

= O
= O

All other values are reserved.

4.5.15 Date/time

The purpose of the Date/time information element iprtvide the date andime tothe user. It indicates the point in
time when the message has been generated by the network.

NOTE - It is a networklependent matter whether ttime indicated is local time dCoordinated Universalime (UTC)
and which calendar is used for referencing the date.

The Date/time information element is coded as shown in Figure 4-21.
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Bits

8 7 6 5 4 3 2 1 Octets
Date/time
0 0 1 0 1 0 0 1 1
Information element identifier
Length of date/time contents 2
Year 3
Month 4
Day 5
Hour 6*
Minute ™
Second 8*

NOTE — Octets 3-8 are binary coded (bit 1 being the least significant bit).

FIGURE 4-21/Q.931

Date/time information element

4.5.16 Display

The purpose of thBisplay information element is to supply display informatioat may bedisplayed by the user. The
information contained in this element is coded in IA5 characters.

The display information element is coded as shown in Figure 4-22.

The Display information element has a network dependent default maximum length of 34 or 82 octets. The evolution to a
single maximum value of 82ctets is an objective. If a user receives a Display information elewmitdnta length
exceeding the maximum length which the user can handle, the information element should be truncated by the user.

Bits
8 7 6 5 4 3 2 1 Octets
Display
0 0 1 0 1 0 0 0 1

Information element identifier

Length of display contents 2

0 Display information (IA5 characters) 3
etc.

FIGURE 4-22/Q.931

Display information element
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4.5.17 High layer compatibility

The purpose of the Higlayer compatibility information element is to provide a meahich should be used by the
remote user for compatibility checking. See Annex B.

The High layer compatibility information element is coded as shown in Figure 4-23 and Table 4-15.

The High layer compatibility information element can be repeatetienSETUPmessage tandicate dual higHayer
capabilities for selection. Bgefault, if the Highayer compatibility information element is repeateithout theRepeat
indicator information element, it shall be interpreted as increasing order of priority.

The maximum length of this information element is five octets.

NOTE - The High layer compatibility information elementtiansported transparently by d8DN between acall
originating entity, e.g. a callingser andhe addressed entity, e.g. a remote user or al&ygh function network nodaddressed by
the call originating entity. However, if explicitlyequested by the uséat subscriptiontime), a network which provides some
capabilities to realize teleservices may interpret this information to provide a particular service.

Bits

8 7 6 5 4 3 2 1 Octets

High layer compatibility
0 1 1 1 1 1 0 1 1

Information element identifier

Length of high layer compatibility contents 2
1 ext. Coding standard Interpretation Presentation 3
method of protocol
profile
0/1 ext. High layer characteristics identification 4
1 ext. Extended high layer characteristics identification 4a*
(Note)

NOTE - This octet may be present when octet 4 indicates Maintenance or Management.

FIGURE 4-23/Q.931

High layer compatibility information element
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TABLE 4-15/Q.931
High layer compatibility information element

Coding standard (octet 3)

Bits

76

00 CCITT standardized coding, as described below

01 ISO/IEC standard (Note 1)

10 National standard (Note 1)

11 Standard defined for the network (either public or private) present on the network side of the

interface (Note 1)

NOTE 1 — These other coding standards should only be used only when the desired high layer compatibility cannot be

represented by CCITT standardized coding.

Interpretation (octet 3)

Bits
543

100 First (primary or only) high layer characteristics identification (in octet 4) to be used in the call
All other values are reserved.

NOTE 2 —“Interpretation” indicates how théHigh layer characteristics identification” (in octet 4hould be
interpreted.

NOTE 3 — Currently, “Interpretation” has only a single value. However, “Interpretation”, when enhanced, will be
indicate how théHigh layer characteristics identification” ithhe same informatioelement shall be interpreted wh
multiple “High layer characteristics identificationale usedand exact relationship among them needs to be indic
(e.g. sequential usage, alternative list, simultaneous usage). Such enhancements in conjunction with the
negotiation procedures are left for further study.

Presentation method of protocol profile (octet 3)

Bits

21

01 High layer protocol profile (without specification of attributes)
All other values are reserved.

NOTE 4 - Currently, “Presentation method of protocol profilesonly a single value, i.e. a “profile value” ised to

able to

en

ated

> possible

indicate a service to bsupported by higHayer protocols as required. Necessity of other presentation methods,

e.g. service indications ime forum oflayer-by-layer indication of protocols to lised in high layers, igft for further
study.

High layer characteristics identification (octet 4)

Bits
7654321
0000001 Telephony
0000100 Facsimile Group 2/3 (Recommendation F.182 [68])
0100001 Facsimile Group 4 Class | (Recommendation F.184 [69])
0100100 Teletex service, basic and mixed mode of operation (Recommendation F.230 [70]) anddansoei
Group 4, Classes Il and Il (Recommendation F.184)
0101000 Teletex service, basic and processable mode of operation (Recommendation F.220 [71])
0110001 Teletex service, basic mode of operation (Recommendation F.200 [72])
0110010 Syntax based Videotex (Recommendations F.300 [73] and T.102 [74])
0110011 International Videotex interworkiMp gateways or interworking units (RecommendatiBrg00
and T.101 [75])
0110101 Telex service (Recommendation F.60 [76])
0111000 Message Handling Systems (MHS) (X.400 - Series Recommendations [77])
1000001 OSlapplication (Note 2) (X.200 - Series Recommendations [78])
1011110 Reserved for maintenance (Note 4)
1011111 Reserved for management (Note 4)
1100000 Audio visual (Recommendation F.721 [79])
1100001
through Reserved for audiovisual services (F.700 - Recommandations Series [80])
1101111
1111111 Reserved
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TABLE 4-15/Q.931(continued)

High layer compatibility information element

All other values are reserved.

NOTES

1  The coding above applies in case of “Coditendard™= “CCITT standard” andPresentation method of protoc
profile” = “High layer protocol profile”.

2 Further compatibility checking will be executed by the OSI high layer protocol.

3  Code points areaddedonly to thoseservices for which CCITT Recommendatioase available.See also
Recommendation 1.241 [34].

4 When this coding is included, octet 4 may be followed by octet 4a.

Extended high layer characteristics identification (octet 4a)

through

Bits

7654321

0000001 Telephony

0000100 Facsimile Group 2/3 (Recommendation F.182)

0100001 Facsimile Group 4 Class | (Recommendation F.184)

0100100 Teletex servickasicand mixed mode of operation (Recommendati®230) andfacsimile service
Group 4, Classes Il and Il (Recommendation F.184)

0101000 Teletex service, basic and processable mode of operation (Recommendation F.220)

0110001 Teletex service, basic mode of operation (Recommendation F.200)

0110010 Syntax based Videotex (Recommendations F.300 and T.102)

0110011 International Videotex interworkiMp gateways or interworking units (RecommendatiBrgd0
and T.101)

0110101 Telex service (Recommendation F.60)

0111000 Message Handling Systems (MHS) (X.400 - Series Recommendations)

1000001 OSlapplication (Note 2) (X.200 - Series Recommendations)

1011110 Notavailable for assignment

1011111 Notavailable for assignment

1100000 Audio visual (Recommendation F.721)

1100001
Reserved for audiovisual services (F.700 - Series Recommendations)

1101111

1111111 Reserved

All other values are reserved.

0
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4.5.18 Keypad facility

The purpose of thEeypad facility information element is to convey I8Baracters, e.g. entered by means of a terminal
keypad.

The Keypad facility information element is coded as shown in Figure 4-24.

The maximum length of this information element is 34 octets.

8 7 6 5 4 3 2 1 Octets

Keypad facility
0 0 1 0 1 1 0 0 1

Information element identifier

Length of the keypad facility contents 2

0 Keypad facility information (IA5 characters) 3
etc.

FIGURE 4-24/Q.931

Keypad facility information element

4.5.19 Low layer compatibility

The purpose of théow layer compatibility information element is to provide a measch should be used for
capability checking by an addressed entity (e.g. a reasge or an interworking unit or a hiddyer function network

node addressed by the calling user). The layer compatibility information element is transferred transparently by
an ISDN between the call originating entity (e.g. the calling user) and the addressed entity. See Annex B and Annex |.

If low layer compatibility negotiation is allowed blge network (see Annex J), thew layer compatibility information
element is also passed transparently from the addressed entity to originating entity.

The Low layer compatibility information element éeded as shown in Figure 4-25 ahdble 416. The maximum
length of this information element is 18 octets.

NOTE — Somenetworks conforming to RecommendatiQn931 (1988)may support anaximum information element
length of only 16 octets.
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Bits

8 7 6 5 4 3 2 1
Low layer compatibility
0 1 1 1 1 1 0 0
Information element identifier
Length of the low layer compatibility contents
0/1 ext. Coding standard Information transfer capability
1 ext. Negot. 0 0 0 0 0 0
indic. Spare
1 ext. Transfer mode Information transfer rate
1 ext. Rate multiplier
0/1 ext. 0 1 User information layer 1 protocol
Layer 1 ident.
0/1ext. | Synch./ Negot. User rate
asynch.
0/1 ext. Intermediate rate NIC on NIC on Flow control Flow control 0
Tx Rx Spare
0/1 ext. Hdr/no Multiframe Mode Negot. LLI Assignor/ In-band negot. 0
Hdr Assignoree Spare
0/1 ext. Number of stop bits Number of data bits Parity
1 ext. Duplex Modem type
mode
0/1 ext. 1 0 User information layer 2 protocol
layer 2 ident.
0/1 ext. Mode 0 0 0 Q.933 use
Spare
1 ext. User specified layer 2 protocol information
1 ext. Window size (k)
0/1 ext. 1 1 User information layer 3 protocol
layer 3 ident.
0/1 ext. Mode 0 0 0 0 0
Spare
1 ext. Optional layer 3 protocol information
0/1 ext. 0 0 0 Default packet size
Spare
1 ext. Packet window size

FIGURE 4-25/Q.931

Low layer compatibility information element

Recommendation Q.931

(03/93)

Octets

3a*

4

4.1*
(Note 1)

5*
Sa*
(Note 2)

5b*
(Note 3)

5b*
(Note 4)

5c*
(Note 2)

5d*
(Note 2)

6*
Ga*
(Note 5)

6a*
(Note 6)

6b*
(Note 5)

7*
7a*
(Note 7)

Ta*
(Note 8)

7b*
(Note 7)

7c*
(Note 7)
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NOTES to Figure 4-25:
1 This octet is required if octet 4 indicates multirate (64 kbit/s base rate). Otherwise, it shall not be present.
2 This octet may be present if octet 3 indicatasestricted digital informatiorand octet 5 indicates either of tH@CITT

standardized rate adaptions V.110 and X.30 or V.120 [9haly also be present if octet 3 indica4& kHz audioand octet 5
indicates G.711.

3 This octet is significant only if octet 5 indicates CCITT standardized rate adaption (V.110 [7] and X.30 [8]).

4 This octet is significant only if octet 5 indicates CCITT standardized rate adaption V.120 [9].

5 This octet may be present only if octet 6 indicates certain acknowledged mode HDLC elements of procedure as indicated in
Table 416.

6 This octet may be present only if octet 6 indicates user specified layer 2 protocol.

7 This octet may be preseonly if octet 7 indicates a layer 3 protodmsed onCCITT X.25 |ISO/IEC 8208 orCCITT

Rec.X.223 | ISO 8878 as indicated in Table 4-16.

8 This octet may be present only if octet 7 indicates user specified layer 3 protocol.
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TABLE 4-16/Q.931

Low layer compatibility information element

Coding standard (octet 3)

Information transfer capability (octet 3)

Negotiation indicator (octet 3a)

Transfer mode (octet 4)

Information transfer rate (octet 4)

Rate multiplier (octet 4.1)

Coded as a binary representation of the multiplier tdottee rate. Thenultiplier can take anyalue from 2 up tdhe maximum
number of B-channels available on the interface.

bits

76

00 CCITT standardized coding, as described below

01 ISO/IEC standard (Note 1)

10 National standard (Note 1)

11 Standard defined for the network (either public or private) present on the network side of the interface

NOTE 1 — These other codirgandards shouldnly beusedonly whenthe desiredow layer compatibilitycannot be
represented by CCITT-standardized coding.

Bits

54321

000O00O Speech

01000 Unrestricted digital information

01001 Restricted digital information

10000 3.1 kHz audio

10001 Unrestricted digital information with tones/announcements (Note 2)
11000 Video

All other values are reserved.

NOTE 2 — Unrestricted digital information with tones/announcem@iis-TA) is the new information transfer attribut
value that had previously been named “7 kHz audio” in Recommendation Q.931 (1988).

Bits

7

0 Out-band negotiation not possible
1 Out-band negotiation possible

NOTE 3 — See Annex J for description of low layer compatibility negotiation.
NOTE 4 — When octet 3a is omitted, “out-band negotiation not possible” shall be assumed.

Bits

76

00 Circuit mode
10 Packet-mode

All other values are reserved.

Bits
5 1  Circuit mode Packet-mode
0 - This code shall be used for all packet calls
0 64 kbit/s -
1 X 64 kbit/s -
1 384 kbit/s -
1 1536 kbit/s -
1 1920 kbit/s -
Multirate (64 kbit/s base rate)

All other values are reserved.

NOTE 1 —When the information transfer ratex264 kbit/s is used theoding of octets &nd 4refer toboth 64 kbit/s
channels.

NOTE 2 — Additional attributes are defined in Table 4-17.

POOOOOO|RM
ORPPFRPOOO0OOW
OFRPORrOOOIN

RPRRRRRLRO
o

Note 1)
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TABLE 4-16/Q.931(continued)

Low layer compatibility information element

User information layer 1 protocol (octet 5)

Bits

5432

00001 CClITTstandardized rate adaption V.110 [7] and X.30 T8iis impliesthe presence of octet 5a and
optionally octets 5b, 5¢ and 5d as defined below.

00010 Recommendation G.711 [idpw.

00011 Recommendation G.711 A-law.

00100 Recommendation G.721 [11] 32 kbit/s ADPCM and Recommendation 1.460 [15].

00101 Recommendations H.221 and H.242.

00111 Non-CCITBtandardized rate adaption. Timgpliesthe presence of octet %end, optionally, octets 5b,

5c and 5d.The use of thizode point indicatethat the user ratspecified in octet 5a is defined by th
user.Additionally, octets5b, 5¢ and 5d, ipresent, are defined consistent with the Ecifiedrate
adaption.

01000 CCITTstandardized rate adaption V.120 [Bhis impliesthe presence of octets Bad 5b aglefined
below, and optionally octets 5¢c and 5d.

01001 CCITT standardized rate adaption X.31 [14] HDLC flag stuffing.

All other values are reserved.

[]

NOTE 3 - Ifthe transfer mode iscircuit mode” and if the information transfer capability is “unrestrictedital
information” or “Restricted digital information”, and if a specific user information layer 1 protocol is to be identified to the
addressed entity octet 5 shall be present. If the transfer mode is packet mode, octet 5 may be omitted.

Synchronous/Asynchronous (octet 5a)

Bit

7

0 Synchronous data
1 Asynchronous data

NOTE 1 — Octets 5b-5d may be omitted in the case of synchronous user rates.
Negotiation (octet 5a)

Bit

6

0 In-band negotiation not possible
1 In-band negotiation possible

NOTE 2 — See Recommendations V.110 [7] and X.30 [8] or modem type recommendations.
User rate (octet 5a)
Bits

Rate is indicated by E-bits specified in Recommendation 1.460 or may be negotiated in-band
0.6 kbit/s Recommendations V.6 [16] and X.1 [17]

1.2 kbit/'s Recommendation V.6

2.4 kbit/s Recommendations V.6 and X.1

3.6 kbit/s Recommendation V.6

4.8 kbit/'s Recommendations V.6 and X.1

7.2 kbit/s Recommendation V.6

8 kbit/s Recommendation 1.460

9.6 kbit/s Recommendations V.6 and X.1

14.4 kbit/'s Recommendation V.6

16 kbit/s Recommendation 1.460

19.2 kbit/'s Recommendation V.6

32 kbit/s Recommendation 1.460

48 kbit/'s Recommendations V.6 and X.1

56 kbit/s Recommendation V.6

64 kbit/s Recommendation X.1

0.1345 kbit/'s Recommendation X.1

0.100 kbit/s Recommendation X.1

0.075/1.2 kbit/s Recommendations V.6 and X.1 (Note 3)
1.2/0.075 kbit/'s Recommendations V.6 and X.1 (Note 3)

PRPRRPPRPPRPOOO0OOOO0OO00O0OO0OO0O0OO0OOO|u
POOOORRPRRPRPRPRPPRPROOOOOOOOK
OrRPPRPORPRPRPPRPOOOORRPRRPPRPOOOOW
OFrRPrPRPOORFRPORPRFRPROORPRFRPROORLRRFLOON
OrRrORrRPROFRPROORrRORPROFRPROFRPRORORLOR
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TABLE 4-16/Q.931(continued)

Low layer compatibility information element

backward direction of the call.
Octet 5b for V.110 [7] and X.30 [8] rate adaption

Intermediate rate (octet 5b)

Network independent clock (NIC) on transmission (Tx) (octet 5b) (Note 1)

Network independent clock (NIC) on reception (Rx) (octet 5b) (Note 3)

Flow control on transmission (Tx) (octet 5b) (Note 5)

Flow control on reception (Rx) (octet 5b) (Note 7)

0.050 kbit/s Recommendations V.6 and X.1
0.075 kbit/s Recommendations V.6 and X.1
0.110 kbit/s Recommendations V.6 and X.1
0.150 kbit/s Recommendations V.6 and X.1
0.200 kbit/s Recommendations V.6 and X.1
0.300 kbit/s Recommendations V.6 and X.1
12 kbit/s Recommendation V.6

RPRRRRRER
RPRRRRRER
RPRRRLROOO
PROORRO
RPOROROR

All other values are reserved.

NOTE 3 — The first rate is the transmit rate in the forward direction of the call. The second rate is the transmit rate

Bits

76

00 Not used
01 8 kbit/s
10 16 kbit/s
11 32 kbit/s

Bit

5

0 Not required to send data with network independent clock
1 Required to send data with network independent clock

NOTE 1 - Refers to transmission in the forward direction of the call.
NOTE 2 — See Recommendations V.110 and X.30.

Bit

R ol

Can accept data with Network Independent Clock (i.e. sender does support this optional procedure)

NOTE 3 — Refers to transmission in the backward direction of the call.
NOTE 4 — See Recommendations V.110 [7] and X.30 [8].

Bit

3

0 Not required to send data with flow control mechanism
1 Required to send data with flow control mechanism

NOTE 5 — Refers to transmission in the forward direction of the call.
NOTE 6 — See Recommendations V.110 and X.30.

Bit

Cannot accept data with flow control mechanism (i.e. sender does not support this optional procedure)
Can accept data with flow control mechanism (i.e. sender does support this optional procedure)

R OoIN

NOTE 7 — Refers to transmission in the backward direction of the call.
NOTE 8 — See Recommendations V.110 and X.30.
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TABLE 4-16/Q.931(continued)
Low layer compatibility information element

Octet 5b for V.120 [9] Rate adaption
Rate adaption header/no header (octet 5b)
Bit

Rate adaption header not included
Rate adaption header included

—OoN

Multiple frame establishment support in data link (octet 5b)

Bit

6

0 Multiple frame establishment not supported. Only Ul frames allowed
1 Multiple frame establishment supported

Mode of operation (octet 5b)

Bit

5

0 Bit transparent mode of operation

1 Protocol sensitive mode of operation

Logical link identifier negotiation (octet 5b)

Bit

4

0 Default, LLI= 256 only

1 Full protocol negotiation (Note)

NOTE — A connection over which protocol negotiation will be executed is indicated in bit 2 of octet 5b.
Assignor/assignee (octet 5b)

Bit

3

0 Message originator is “default assignee”
1 Message originator is “assignor only”

In-band/out-band negotiation (octet 5b)

Bit

2

0 Negotiation is done with USER INFORMATION messages on a temporary signalling connection
1 Negotiation is done in-band using logical link zero

Number of stop bits (octet 5c¢)

Bits

76

00 Not used

01 1 bit

10 1.5 bits

11 2 bits
Number of data bits excluding parity bit if present (octet 5c)

Bits

54

00 Not used

01 5 hits

10 7 bits

11 8 bits
Parity information (octet 5c)

Bits

321

000 Odd

010 Even

011 None

100 Forced to O

101 Forced to 1
All other values are reserved.
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TABLE 4-16/Q.931(continued)
Low layer compatibility information element

Duplex mode (octet 5d)

Bit

7

0 Half duplex
1 Full duplex

Modem type (octet 5d)

Bits
654321
000O0O0O

through National use
000101
010001 RecommendationV.21
010010 RecommendationV.22
010011 Recommendation Vi3
010100 Recommendation V.23
010101 RecommendationV.26
010110 Recommendation V6
010111 Recommendation Vi28
011000 RecommendationV.27
011001 Recommendation Vi
011010 Recommendation Vi2&r
011011 RecommendationV.29
011100 RecommendationV.32
100000

through National use
101111
110000

through User specified
111111

All other values reserved.

User information layer 2 protocol (octet 6)

Bits

54321

00001 Basic mode 1SO 1745 [36]

00010 Recommendation Q.921 (1.441) [3] (Note 4)
00110 Recommendation X.25 [5], link layer (Notes 1, 4)
01111 Recommendation X.25 Multilink (Note 4)
01000 Extended LAPB; for half duplex operation (T.71 [37])
01001 HDLC ARM (ISO 4335) [38] (Note 4)

01010 HDLC NRM (ISO 4335) (Note 4)

01011 HDLC ABM (ISO 4335) (Note 4)

01100 LAN logical link control (ISO 8802/2) [39]
01101 Recommendation X.75 [40]. Single Link Procedure (SLP) (Note 4)
01110 Recommendation Q.922 [ ] (Note 4)

01111 Core aspects of Recommendation Q.922
10000 User specified (Note 2)

10001 ISO 7776 DTE-DTE operation (Notes 3, 4)

All other values are reserved.

NOTES

1  This Recommendation is compatible with ISO 7776 DTE-DCE operation.

2 When this coding is included, octet 6a will include user coding for the user specified Layer 2 protocol.

3 This Standard iscompatible with RecommendatioX.75 modified by the application rules defined in
Recommendation T.90.

4 When this coding is included, octets 6a and 6b with CCITT encoding may be included.
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TABLE 4-16/Q.931(continued)

Low layer compatibility information element

Octet 6a for CCITT codings

Mode of operation (octet 6a)

Bits

76

01 Normal mode of operation
10 Extended mode of operation

All other values are reserved.
Q.933 use (octet 6a)
Bits
21
00 For use when the coding defined in Recommendation Q.933 is not used
All other values are reserved.
Octet 6a for user protocol
User specified layer 2 protocol information (octet 6a)
The use and coding of octet 6a is according to user defined requirements.
Window size (k) (octet 6b)

Bits 7-1 binary coding of parameter value in the range from 1 to 127.

User information layer 3 protocol (octet 7)

Bits

54321

ooo01o0 Recommendation Q.931 (1.451)

00110 Recommendation X.25, packet layer (Note 2)

00111 ISO/IEC 8208 [41] (X.25 packet level protocol for data terminal equipment) (Note 2)

01000 CCITT Rec. X.223 | ISE878 [81] (use ofSO/IEC8208 [41] andRecommendatioX.25 toprovide the
OSI-CONS) (Note 2)

01001 ISO/IEC 8473 [43] (OSI connectionless mode protocol)

01010 Recommendation T.70 [32] minimum network layer

01011 ISO/IEC TR 9577 [82] (Protocol identification in the network layer)

10000 User specified (Note 1)

All other values are reserved.
NOTE 1 — When this coding is included, octet 7a will included user coding for the user specified layer 3 protocol.
NOTE 2 — When this coding is included, octets 7a, 7b and 7c with CCITT encoding may be included.

Octet 7a for CCITT codings

Mode of operation (octet 7a)

Bits

76

01 Normal packet sequence numbering
10 Extended packet sequence numbering

All other values are reserved.
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TABLE 4-16/Q.931(continued)

Low layer compatibility information element

Octet 7a for user protocol
User specified layer 3 protocol information (octet 7a)

The use and coding of octet 7a depends on user defined requirements.
Default packet size (octet 7b)

Bits
4
0 Default packet size 16 octets
Default packet size 32 octets
Default packet size 64 octets
Default packet size 128 octets
Default packet size 256 octets
Default packet size 512 octets
Default packet size 1024 octets
Default packet size 2048 octets
Default packet size 4096 octets

PRPRRPPRPRPLPOOO

POOOORRRERPRERW
ORPPFRPOORRFLOON
OrORrRPOFrLORrOPr

All other values are reserved.
Packet window size (octet 7c)

Bits 7-1 binary coding of packet window size value in the range from 1 to 127.
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TABLE 4-17/Q.931

Low layer compatibility attributes

LLC attributes Additional attributes
Transfer Information transfer Structure Configuration Establishment Symmetry
mode capability
Circuit Speech 8 kHz integrity Point-to-point Demand Bi-directional
symmetric
Circuit Unrestricted data 8 kHz integrity Point-to-point Demand Bi-directional
symmetric
Circuit Restricted data 8 kHz integrity Point-to-point Demand Bi-directional
symmetric
Circuit 3.1 kHz audio 8 kHz integrity Point-to-point Demand Bi-directional
symmetric
Circuit Unrestricted data with| 8 kHz integrity Point-to-point Demand Bi-directional
tones/announcements symmetric
Circuit Video 8 kHz integrity Point-to-point Demand Bi-directional
symmetric
Packet Unrestricted data Service data unit Point-to-point Demand Bi-directional
integrity symmetric
NOTES
1 When the information transfer ratex264 kbit/s is used, 8 kHintegrity with Restricted Differentialime Delay
(RDTD) is offered.
2 When multiratg64 kbit/s base rate) is indicated as thirmation transfer raté;ime Slot Sequence integrighall
be provided.

4.5.20 More data

The More data information element is sent by the user to the network in a IDFERMATION message, and
delivered by the network to the destination user(s) in the corresponding INEBERMATION message. The presence
of the More data information element indicates to the destination user that anotheINFEERMATION messagevill
follow, containing information belonging to the same block.

The use of the More data information element is not supervised by the network.

The More data information element is coded as shown in Figure 4-26.

The length of this information element is one octet.
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8 7 6 5 4 3 2 1 Octet

More data

1 0 1 0 0 0 0 0 1

Information element identifier

FIGURE 4-26/Q.931

More data information element

4.5.21 Network-specific facilities

The purpose of thé&etwork-specific facilities information element is to indicathich network facilities are to be
invoked. The Network-specific facilities information element is coded as shown in Figurandi2&ble4-18. Nomore
than four Network-specific facilities information elements may be included in a single message.

The maximum length of this information element is network dependent.

Bits

8 7 6 5 4 3 2 1 Octets

Network-specific facilities
0 0 1 0 0 0 0 0 1

Information element identifier

Length of network-specific facilities contents 2
Length of network identification 3
1 ext. Type oﬁnet}Nork Network identification plan 3.1*
identification
0 spare Network identification (IA5 characters) 3.2*
Network-specific facility specification 4
NOTES

1 Octets 3.1 and 3.2 are only present when the length in octet 3 is non-zero.
2 Octet 3.2 may be repeated as appropriate.

FIGURE 4-27/Q.931

Network-specific facilities information element
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TABLE 4-18/Q.931

Network-specific facilities information element

Length of network identification (octet 3)

This field contains the length, in octets, of the network identification found in2dtetndthe repetition obctet 3.2.
If the value is “0000 0000", then the default provider (see E.1) is assumed and octets 3.1 and 3.2 are omitted.

Type of network identification (octet 3.1)

Bits

765

000 User specified

010 National network identification (Note 1)
011 International network identification

All other values are reserved.

NOTE 1 - Inthe case that “type of network identification” is coded(0d$), “national network identification”,
“national identification plan” is coded according to national specification.

Network identification plan (octet 3.1)

0 Unknown

1 Carrier Identification Code (Note 2)

1 Data network identification code (Recommendation X.121 [21])
All other values are reserved.

NOTE 2 — Carrier Identification Codes may beappropriate method aflentifying the networkservingthe remote
user.

Network identification (octets 3.2, etc.)
These IA5 characters are organized according to the network identification plan specified in octet 3.1.
Network-specific facilities (octets 4, etc.)

This field is encoded according to the rules specified by the identified network.

4.5.22 Notification indicator
The purpose of the Notification indicator information element is to indicate information pertaining to a call.
The Natification indicator information element is coded as shown in Figure 4-28 and Table 4-19.

The maximum length of this information element is three octets.
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Bits

8 7 6 5 4 3 2 1 Octets
Notification indicator
0 0 1 0 0 1 1 1 1
Information element identifier
Length of notification indicator contents 2
1 ext. Notification description 3

FIGURE 4-28/Q.931

Notification indicator information element

TABLE 4-19/Q.931

Notification indicator information element

Notification description (octet 3)

User suspended
User resumed
Bearer service change

All other values are reserved.
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4.5.23 Progress indicator

The purpose of the Progress indicator information element is to describe awlgiebnitas occurred during thiée of a
call. The information element may occur two times in a message.

The Progress indicator information element is coded as shown in Figure 4-29 and Table 4-20.

The maximum length of this information element is four octets.

Bits

8 7 6 5 4 3 2 1 Octets

Progress indicator
0 0 0 1 1 1 1 1 1

Information element identifier

Length of progress indicator contents 2

1 ext. Coding 0 Location 3
standard Spare

1 ext. Progress description 4

FIGURE 4-29/Q.931

Progress indicator information element
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TABLE 4-20/Q.931

Progress indicator information element

Coding

Location (octet 3)

Progres

in-band

(Note 5)

standard (octet 3)

Bits

76

00 CCITT standardized coding, as described below
01 ISO/IEC standard (Note 1)

10 National standard (Note 1)

11 Standard specific to identified location (Note 1)

NOTE 1 — These other coding standards should be used only when the desired progress indication can not be re
with the CCITT-standardized coding.

—

ORPPOO0OOOW"n
POORRFLPOON
OrRrORFrRPORrOoOr

User

Private network serving the local user
Public network serving the local user
Transit network (Note 2)

Public network serving the remote user
Private network serving the remote user
Network beyond the interworking point

All other values are reserved.
NOTE 2 — This value may be generated by some networks.

NOTE 3 — Depending othe location of the users, thacal publicnetworkand remoteublic network may be the sam
network.

s description (octet 4)

Bits

765432 No.

0000001 1. Callis not end-to-end ISDN; further call progress information may be available
0000010 2. Destination address is non ISDN

00000112 3. Origination address is non ISDN

0000100 4. Call has returned to the ISDN

0000101 5. Interworking has occurred and has resulted in a telecommunication service ch
0001000 8. In-band information or an appropriate pattern is now available.

All other values are reserved.
NOTE 4 — The use of different progress descriptions is further explained in Annex G.

NOTE 5 — This progress descriptigalue shall baisedonly in the case of interworking in fall ISDN environment, e.g.
when bearer capabilitselection inot supported or when resource or route of the preferred capability availatble. In

case of interworking with a non-ISDN environment a progress description No. 1 shall be used. If the destination &
non-ISDN, the progress description No. 2 shall be used.
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4.5.24 Repeat indicator

The purpose of the Repeat indicator information element is to indicate how repeated information elements shall be
interpreted, when included in message. The Repeat indicator information elemenihdkided before the first
occurrence of the information element which will be repeated in a message. The Repeat indication information element is
coded as shown in Figure 4-30 and Table 4-21.

The length of this information element is one octet.

NOTE — Use of the Repeat indicator information element in conjunction with an information element that occurs only once
in a message shall not of itself constitute an error.

Bits
8 7 6 5 4 3 2 1 Octet
Repeat indicator
1 1 0 1 Repeat indication 1

Information element
identifier

FIGURE 4-30/Q.931

Repeat indicator information element

TABLE 4-21/Q.931

Repeat indicator information element

Repeat indication (octet 1)

0010 Prioritized list for selecting one possibility (Note)

All other values are reserved.

NOTE — Used for Bearer service change procedures (see Annex L).

4.5.25 Restart indicator

The purpose of the Restart indicator information element is to identify the classfadilite (i.e. channel or interface)
to be restarted.

The Restart indicator information element is coded as shown in Figure 4-31 and Table 4-22.

The maximum length of this information element is three octets.
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Bits

8 7 6 5 4 3 2 1 Octets

Restart indicator

0 1 1 1 1 0 0 1 1

Information element identifier

Length of restart indicator contents 2

1 ext. 0 0 0 0 Class 3

FIGURE 4-31/Q.931

Restart indicator information element

TABLE 4-22/Q.931

Restart indicator information element

Class (octet 3)

Bits

321

000 Indicated channels (Note 1)
110 Single interface (Note 2)
111 All interfaces (Note 3)

All other values are reserved.
NOTES

1 The channel identification information element must be included and indicates which channels are to be restarted.

2  If non-associated signalling used, the channéentification information elementust be included tindicate
the interface to be restarted if it is other than the one on which the D-channel is present.

3 May be used when there are twonmore interfaces controlled by the D-channel. The chaiuegitification
information element must not be included with this coding.

4.5.26 Segmented message

The purpose of the Segmentedssage information element isitalicate that the transmission in whichajipears is

part of a segmented message, in addition to the use of message type SEGMENT. When included in a message segment, it
appears directly after the Message type information element (see Annex H).

The Segmented message information element is coded as shown in Figure 4-32 and Table 4-23.

The length of this information element is four octets.
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Bits

8 7 6 5 4 3 2 1 Octets
Segmented message
0 0 0 0 0 0 0 0 1

Information element identifier

Length of segmented message contents 2
First
segment Number of segments remaining 3
indicator
0 Segmented message type 4

FIGURE 4-32/Q.931

Segmented message information element

TABLE 4-23/Q.931

Segmented message information element

First segment indicator (octet 3)

Bit

8

0 Subsequent segment to first segment
1 First segment of segmented message

Number of segments remaining (octet 3)

Binary number indicating the number of remaining segments within the message to be sent.
Segmented message type (octet 4)

Type of message being segmented coded as per 4.4.

NOTE - Bit 8 is reserved for possible future use as an extension bit.
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4.5.27 Sending complete

The purpose of the Sendimgmplete information element is to optionaigicate completion of calledarty number,
see 5.1.3,5.2.1 and 5.2.4.

It is a single octet information element coded as shown in Figure 4-33.

Bits

8 7 6 5 4 3 2 1 Octet

Sending complete
1 0 1 0 0 0 0 1 1

Information element identifier

FIGURE 4-33/Q.931

Sending complete information element

4.5.28 Signal

The purpose of the Signal information element is to allow the network to optiaualley information to aiser
regarding tones and alerting signals. (See 7).

The Signal information element is coded as shown in Figure 4-34 and Table 4-24.
The length of this information element is three octets.

The Signal information element may be repeated in a message.

Bits
8 7 6 5 4 3 2 1 Octets
Signal
0 0 1 1 0 1 0 0 1

Information element identifier

0 0 0 0 0 0 0 1 2

Length of signal contents

Signal value 3

FIGURE 4-34/Q.931

Signal information element
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TABLE 4-24/Q.931

Signal information element

Signal value (octet 3)

@

=

»
I
w
N
=

Dial tone on

Ring back tone on

Intercept tone on

Network congestion tone on
Busy tone on

Confirm tone on

Answer tone on

Call waiting tone

Off-hook warning tone
Preemption tone on

Tones off

Alerting on — pattern O (Note 1)
Alerting on — pattern 1 (Note 1)
Alerting on — pattern 2 (Note 2)
Alerting on — pattern 3 (Note 1)
Alerting on — pattern 4 (Note 1)
Alerting on — pattern 5 (Note 1)
Alerting on — pattern 6 (Note 1)
Alerting on — pattern 7 (Note 1)
Alerting off

[ejolololololoJololoololofololooNoNoNa)e.]
PRPRPRPRPPRPRPPPOOOOOOO0OO0OO0OO0OON
[eNolololololoJolol JololololololoNoNoNa)le))]
[eNolololololololol JololoJololololoNoNa) )]
POOOOO0OO0OO0OORRPRFRPROOOOOOOO
PRPRRPRPRPOOOOROORRPRRPFPOOOO
PRPRPOORPRFRPROORFRPROORFRPROORPFROO
PRPORPORPROFRPRORPFRPOFRPRORPRORLRORO

All other values are reserved.

NOTES

1 The use of these patterns is network dependent.
2 Used for special/priority alerting.

4.5.29 Transit network selection

The purpose of the Transit network selection information element is to identify one requested transit network. The
Transit network selection information elememiy berepeated in a message to selesequence of transit networks
through which a call must pass (see Annex C).

The Transit network selection information element is coded as shown in Figurantt3able4-25. Themaximum
length of this information element is network dependent.
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Bits

8 7 6 5 4 3 2 1 Octets

Transit network selection
0 1 1 1 1 0 0 0 1

Information element identifier

Length of transit network selection contents 2
1 ext. Type oﬁnet}Nork Network identification plan 3
identification
0 Network identification (IA5 characters) 4
etc.

FIGURE 4-35/Q.931

Transit network selection information element

TABLE 4-25/Q.931

Transit network selection information element

Type of network identification (octet 3)

Bits

765

000 User specified

010 National network identification (Note 1)
011 International network identification

All other values are reserved.

NOTE 1 - Inthe case that “type of network identification” is coded0d®), “national network identification”,

“national identification plan” is coded according to national specification.
Network identification plan (octet 3)

Bits

4321

000O Unknown

0001 Carrier Identification Code (Note 2)

0011 Data network identification code (Recommendation X.121) [21]

All other values are reserved.

NOTE 2 — Carrier Identification Codes may be an appropriate method of identifying the network serving the remote

user.
Network identification (octet 4)
These IA5 characters are organized according to the network identification plan specified in octet 3.
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4.5.30 User-user

The purpose of the User-user information element @twey informatiorbetween ISDNusers. This information is not
interpreted by the network, but rather is carried transparently and delivered to the remote user(s).

The User-user information element is coded as shown in Figureaf@®able 426. There are no restrictions on
content of the user information field.

In SETUP,ALERTING, CONNECT, DISCONNECT, RELEASEnd RELEASE COMPLETHEnessageshe User-user
information element has a network dependaakimumsize of 35 orl31 octets. The evolution to a singhkeaximum
value is the long term objective; the exact maximum value is the subject of further study.

In USER INFORMATION messagesent in association with a circuit-mode connection, the UserinBemation
element has a network dependerximumsize of 35 orl31 octets. For USERNFORMATION messagesent in a
temporary or permanent user-usggnalling connection, the user information field contained insideinfdsmation
element has a maximum size equal to the maximum size of messages defined in clause 3, that is 260 octets.

NOTE — The User-user information elementrsnsported transparently by #DN between a call originating entity,
e.g. a callinguser andhe addressed entity, e.g.aanoteuser or a higltayer function network nodaddressed by theall originating
entity.

Bits
8 7 6 5 4 3 2 1 Octets
User-user
0 1 1 1 1 1 1 0 1

Information element identifier

Length of user-user contents 2
Protocol discriminator 3
User information 4

etc.

FIGURE 4-36/Q.931

User-user information element
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TABLE 4-26/Q.931

User-user information element

Protocol discriminator (octet 3)

through

through

through

Bits

87654321

00000O0O0O User-specific protocol (Note 1)

00000001 OSI high layer protocols

00000010 X.244 [44] (Note 2)

00000011 Reserved for system management convergence function
0000O01O00O0 IA5 characters (Note 4)

00000101 X.208 and X.209 coded user information (Note 5)
00000111 Rec. V.120 [9] rate adaption

00001000 Q.931/1.451 user-network call control messages
00010000 Reserved for other network layer or layer 3 protocols,
00111111} Including Recommendation X.25 [5] (Note 3)
01000000

01001111} National use.

01010000 Reserved for other network layer or layer 3
11111110¢0} Protocols, including Recommendation X.25 (Note 3)

All other values are reserved.

NOTES

1 The user information is structured according to user needs.

2 The user information is structured according to Recommendation X.244 which specifies the structure
call user data.

3 These valuesare reserved to discriminate these protocol discriminafms the first octet of a
Recommendation X.25 packet including general format identifier.

4 The user information consists of IA5 characters.

5 The number 0K.208 and X.20%omponents contained in a User-user information elemewehsstheir

semantics and use are user-application dependent and may be subject to other Recommendations.
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4.6 Information element for packet communications
The information elements defined below are intended to be used in the support of packet communications as described in
clause 6 and Recommendation X.31 [14].

The use of these information elements for out-of-band call control for packet calls is for further study.

4.6.1 Closed user group

The purpose of the Closed user group information element is to indicate the closed user group téobéhasedll. It
may beusedfor X.25 packet-mode callgrhen either an X.28UG selection facility or aiX.25 CUG with Outgoing
Access selection facility is received in an X.25 Incoming Call packet and X.25 and Q.931 mapping applies.

The Closed user group information element is coded as shown in Figure 4-37 and Table 4-27.

The maximum length of this information element is 7 octets.

Bits
8 7 6 5 4 3 2 1
Closed user group Octets
0 1 0 0 0 1 1 1 1

information element identifier

Length of information element contents 2

1 0 0 0 0 CUG indication 3
ext. Spare

0 4

CUG index code (IA5) characters)

spare etc.

FIGURE 4-37/Q.931

Closed user group information element
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TABLE 4-27/Q.931

Closed user group information element

CUG indication (octet 3)

Bits
321

001 Closed user group selection
010 Closed user group with outgoing access selection and indication

All other values are reserved.
CUG index code (octet 4)

Bits

7654321
0110000 0
0110001 1
0110010 2
0110011 3
0110100 4
0110101 5
0110110 6
0110111 7
0111000 8
0111001 9

All other values are reserved.

NOTE — The CUG index code should be represented by up to four IA5 characters, encoded as shown above.

4.6.2 End-to-end transit delay

The purpose of the End-to-end trandélay information element is to requestd indicate the nominahaximum
permissible transit delay applicable on a per call basis to that virtual call.

The End-to-end transit delay information element is coded as shown in Figure 4-38 and Table 4-28.

The maximum length of this information element is 11 octets.
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Bits

8 7 6 5 4 3 2 1
End-to-end transit delay
0 1 0 0 0 0 1 0
Information element identifier
Length of end-to-end transit delay contents
0 ext. 0 0 0 0 0 Cumulative transit
Spare delay value
0 ext. Cumulative transit delay value (cont.)
1 ext. Cumulative transit delay value (cont.)
0 ext. 0 0 0 0 0 Requested end-to-end
Spare transit delay value
0 ext. Requested end-to-end transit delay value (cont.)
1 ext. Requested end-to-end transit delay value (cont.)
0 ext. 0 0 0 0 0 Maximum end-to-end
Spare transit delay value
0 ext. Maximum transit delay value (cont.)
1 ext. Maximum transit delay value (cont.)
NOTES

Octets

3a
3b

4*
(Note 1)

4a*
4b*

5*
(Note 2)

S5a*

5b*

1 Octets 4, 4a and 4b are optional. If present, these octets are always interpreted as Requested end-to-end transit delay.

2 Octets 5, 5a and 5b are optional. If present, octets 4, 4a and 4b must also be present.
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FIGURE 4-38/Q.931

End-to-end transit delay information element
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TABLE 4-28/Q.931

End-to-end transit delay information element

Cumulative transit delay value [octet 3 (bits 1-2) octets 3a and 3b]

Cumulative transit delay valugnary encoded in milliseconds. Bit 2 of octet 3 is the highest ordantibit 1 ofoctet 3b is
the lowest order bit. The cumulative transit delay value occupies 16 bits total.

Requested end-to-end transit delay value [octet 4 (bits 1-2) octets 4a and 4b]

Requested end-to-end transit delajuebinary encoded in milliseconds. Bit 2 of octet 4 is the highest ordandibit 1 of
octet 4b is the lowest order bit. The requested end-to-end transit delay value occupies 16 bits total.

Maximum end-to-end transit delay value [octet 5 (bits 1-2) octets 5a and 5b]

Maximum end-to-end transit delagpluebinary encoded in milliseconds. Bit 2 of octet 5 is the highest ordandibit 1 of

octet 5b is the lowest order bit. The maximum end-to-end transit delay value occupies 16 bits total.

NOTE - For a Recommendatioh31 type of access to dB8DN the proceduresnly apply inthe notificationphase at the

terminating exchange. At the terminating exchange, if the End-to-End Ti2elsy facility is present in the X.25 [5]

incoming call request packet, the contents should be copied into End-to-end transit delay information element as follows:

i) The cumulativetransit delayfield (octets 3and 4) ofthe X.25 end-to-end trangilelay facility should be copied intg
octets 3, 3a and 3b. The bit order should be preserved as described above in the description.

i) If octets 5and 6are present in the Recommendatto@5 end-to-end transdelay facility, theyshould be interpreted as
the requested end-to-end transit delajue. The valu@resent should be copied into octets 4add 4b.The bit order
should be preserved as described above in the description.

iii) If octets 7and 8are present in the Recommendati25 end-to-end transidelay facility, the value present is the
minimum end-to-end transit delay allowed. Octets 7 and 8 should be copied into octets 5, 5a and 5b. The bit order should
be preserved as described above in the description.

4.6.3 Information rate

The purpose of thinformation rate information element is to notife terminating user of the throughput indicated by
the incoming Recommendation X.25 call request packet.

The Information rate information element is coded as shown in Figure 4-39 and Tables 4-29 and 4-30.

The maximum length of this information element is 6 octets.
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Bits

8 7 6 5 4 3 2 1 Octets
Information rate
0 1 1 0 0 0 0 0 1
Information element identifier

Length of information rate contents 2

1 ext. 0 0 Incoming information rate 3
Spare

1 ext. 0 0 Outgoing information rate 4
Spare

1 ext. 0 0 Minimum incoming information rate 5
Spare

1 ext. 0 0 Minimum outgoing information rate 6
Spare

NOTE - This information element applies only time notificationphase at the terminatingxchange. If the throughput class
facility/minimum throughput clasacility is present in the X.2fcoming callpacket the contents may be copied into the Information

rate informatiorelement. The Informatioratefor the direction oflatatransmission fronthe calling user iscopied into octe8/5. The
information rate for the direction of data transmission from the called user is copied into octet 4/6. The bit order should be preserved as
described in Table 4-30.

FIGURE 4-39/Q.931

Information rate information element

TABLE 4-29/Q.931

Information rate information element

Incoming/outgoing information rate (octets 3 and 4)

The incoming outgoing informatiomtefields are used to indicate theformation rate in the direction network tser, and
user to network respectively.
The information rate for the direction of data transmission from the calling DTE is indicated in bits 524031 ®foctet 3.

The information rate for the direction of data transmission fiteecalled DTE is indicated ibits 5, 4, 3, 2and 1 ofoctet 4.
The bits are coded as specified in Table 4-30.

Minimum incoming/outgoing information rate (octets 5 and 6)

The minimum information rate for the direction of data transmission froroaltieg DTE is indicated ibits 5, 4, 3, 2 and 1
of octet 5. The minimum informatiomtefor the direction oflatatransmission fronthe called DTE is indicated ibits 5, 4,
3, 2 and 1 of octet 6. The bits are encoded as specified in Table 4-30.
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TABLE 4-30/Q.931

Throughput class coding

Bits Throughput class
(bit/s)

(6]
IN
w
N
=

Reserved
Reserved
Reserved

64000
Reserved
Reserved

O00O0O0O0OO0OO0O0OOOO0OO0O0OO
PRPRRPRPRPRRPPPRPOOOOO0OOO
PRPRPRPOOOORRRLRRPLPOOOO
PRPOORROORROORROO
PORORORORORORORO

4.6.4  Packet layer binary parameters

The purpose of the PacKayer binary parameters information element igwthicate requesteldyer 3 parameter values
to be used for the call.

The Packet layer binary parameters information element is coded as shown in Figure 4-40 and Table 4-31.

The maximum length of this information element is 3 octets.

Bits
8 7 6 5 4 3 2 1 Octets

Packet layer binary parameters
0 1 0 0 0 1 0 0 1

Information element identifier

Length of packer layer binary parameters contents 2
1 ext. 0 0 Fast selected Exp Delivery Modulus 3
Spare data conf.

FIGURE 4-40/Q.931

Packet layer binary parameters information element
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TABLE 4-31/Q.931

Packet layer binary parameters information element

fast select (octet 3)

Bit

54

00

01 Fast select not requested

1 0 Fast select requested with no restriction of response

1 1 Fast select requested with restrictions of response
Expedited data (octet 3)

Bit

3

0 No request/request denied

1 Request indicated/request accepted
Delivery confirmation (octet 3)

Bit

2

0 Link-by-link confirmation

1 End-to-end confirmation
Modulus (octeto 3)

Bit

1

0 Modulus 8 sequencing

1 Modulus 128 sequencing

4.6.5 Packet layer window size

The purpose of the PacKayerwindow size information element is to indicate the requdsigst 3window sizevalue
to be used for the call. The values are binary encoded.

The Packet layer window size information element is coded as shown in Figure 4-41.

The maximum length of this information element is 4 octets.

Bits
8 7 6 5 4 3 2 1 Octets

Packet layer window size
0 1 0 0 0 1 0 1 1

Information element identifier

Length of packer layer window size contents 2
1 ext. Forward value 3
4%

1 ext. Backward value (Note)

NOTE — This octet may be omitted. When omitted it indicates a request for the default value.

FIGURE 4-41/Q.931

Packet layer window size information element
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4.6.6 Packet size

The purpose of the Packet size information element is to indicate the requaedtetsize values to lsedfor the call.
The values are encoded log 2.

The Packet size information element is coded as shown in Figure 4-42.

The maximum length of this information element is 4 octets.

Bits
8 7 6 5 4 3 2 1 Octets
Packet size
0 1 0 0 0 1 1 0 1

Information element identifier

Length of packet size contents 2
1 ext. Forward value (Note 2) 3
4%
. | N 2
1 ext Backward value (Note 2) (Note 1)

NOTES
1  This octet may be omitted. When omitted it indicates a request for the default value.
2 000 0000 is reserved.

FIGURE 4-42/Q.931

Packet size information element
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4.6.7  Redirecting number

The purpose of the Redirecting number information element is to identify the nénmberhich a call diversion or
transfer was invoked.

The Redirecting number information element is coded as shown in Figure 4-43 and Table 4-32.

The maximum length of this information element is network dependent.

Bits
8 7 6 5 4 3 2 1 Octets
Redirecting number
0 1 1 1 0 1 0 0 1
Information element identifier
Length of redirecting number contents 2
0/1 ext. Type of number Numbering plan identification 3
0/1 ext. Presentation 0 0 0 Screening 3a*
indicator Spare indicator
1 ext. 0 0 0 Reason for redirection 3b*
Spare
0 . 4
Number digits (IA5 characters)
spare etc.

FIGURE 4-43/Q.931

Redirecting number information element
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TABLE 4-32/Q.931

Redirecting number information element

Type of number (octet 8Note 1)

Bits
765

Unknown (Note 2)

International number (Note 3)
National number (Note 3)
Network specific number (Note 4)
Subscriber number (Note 3)
Abbreviated number

Reserved for extension

All other values are reserved.
NOTE 1 - For the definition of international, national and subscriber number, see Recommendation 1.330 [18].

NOTE 2 — The type ofiumber “unknown” is used when the user or the netwaak noknowledge of the type of nhumbe
e.g. international number, national number, etc. In this case the number ofiélidits organized according tbe network
dialling plan; e.g. prefix or escape digits might be present.

NOTE 3 — Prefix or escape digits shall not be included.

NOTE 4 — The type ofiumber “networkspecificnumber” is used to indica@dministration/service numbspecific to the
serving network, e.g. used to access an operator.

RPRROOOO
RPRORROO
RPOORORO

Numbering plan identification (octet 3)

Numbering plan (applies for type of numbe®00, 001, 010 and 100)

Bits

4321

00O00O Unknown (Note 5)

0001 ISDN/telephony numbering plan (Recommendation E.164 [19])
0011 Data numbering plan (Recommendation X.121 [21])

0100 Telex numbering plan (Recommendation F.69 [22])

1000 National standard numbering plan

1001 Private numbering plan

1111 Reserved for extension

All other values are reserved.

NOTE 5 — The numberinglan “unknown” is used when the user on netwiogls noknowledge of the numberinglan. In
this case the number digifield is organized according tive networkdialling plan; e.g. prefix or escape digits might be
present.

Presentation indicator (octet 3a)

Bits

76 Meaning

00 Presentation allowed

01 Presentation restricted

10 Number not available due to interworking
11 Reserved

NOTE 6 — The meaning and use of this field is defined in 3/Q.951 and 4/Q.951
Screening indicator (octet 3a)

Bits

21

00 User-provided, not screened

01 User-provided, verified and passed
10 User-provided, verified and failed
11 Network provided

NOTE 7 — If octet 3a is omitted, “00 — user-provided, not screened” is assumed.
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TABLE 4-32/Q.931(concluded)

Redirecting number information element

Reason for redirection (octet 3b)

Bits
4

w
N
=

Unknown

Call forwarding busy or called DTE busy

Call forwarding no reply

Call deflection

Called DTE out of order

Call forwarding by the called DTE

Call forwarding unconditional or systematic call redirection

All other values are reserved.

PRPRPRPOOOO
POOR,OOO
PRPOORFRLOO
PORPOORrO

Number digits (octets 4, etc.)

This field is coded with IA5 characters, according to the formats specified in the appropriate numbering/dialling plan.

4.6.8 Reverse charging indication

The purpose of thReverse charging information element isndicate thateverse charginbas been requestéat that
call. It may beusedfor X.25 packet-mode callgrhen either an X.2Reverse charging facility is received in Ar25
Incoming Call packet and X.25 and Q.931 mapping applies.

The Reverse charging information element is coded as shown in Figure 4-44 and Table 4-33.

The maximum length of this information element is 3 octets.

Bits
8 7 6 5 4 3 2 1 Octets

Reverse charging indication
0 1 0 0 1 0 1 0 1

Information element identifier

Length of information element contents 2

1 0 0 0 0 Reverse charging indication 3
ext. Spare

FIGURE 4-44/Q.931

Reverse charging indication information element
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TABLE 4-33/Q.931

Reverse charging indication information element

Reverse charging indication (octet 3)
Bits
321
001 Reverse charging requested

All other values are reserved

4.6.9 Transit delay selection and indication

The purpose of the Trangielay selectiorand indicationinformation element is to request the nominaximum
permissible transit delay applicable on a per call basis to that virtual call.

The Transit delay selection and indication information element is coded as shown in Figure 4-45 and Table 4-34.

The maximum length of this information element is 5 octets.

Bits
8 7 6 5 4 3 2 1 Octets

Transit delay selection and indication
0 1 0 0 0 0 1 1 1

Information element identifier

Length of transit delay selection and indication contents 2

0 ext. 0 0 0 0 0 Transit delay selection 3
Spare and indication value

0 ext. Transit delay selection and indication value (cont.) 3a

1 ext. Transit delay selection and indication value (cont.) 3b

FIGURE 4-45/Q.931

Transit delay selection and indication information element

TABLE 4-34/Q.931

Transit delay selection and indication information element

Transit delay selection and indication value [octet 3 (bits 1-2), octets 3a and 3b]

Transit delayaluebinary encoded in milliseconds. Bit 2 of octet 3 is the highest ordandhit 1 of octet 3b is théowest
order bit. The transit delay value occupies 16 bits total.

NOTE - For a Recommendatioh31[14] type ofaccess to an ISDkhe procedureenly apply inthe notificationphase at
the terminating exchange. At the terminating exchange, if the Telsly Selectiorand Indication facility ispresent in the
X.25 [5] incoming call request packet, the two octet value should be copied into octetsn8l, 3awith the highest order bit
contained in bit 2 of octet 3 and the lowest order bit contained in bit 1 of octet 3b.
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5 Circuit-switched call control procedures

This clause providethe D-channel signalling procedures in support of circuit-mode bearer capabilitiesthather
multirate (64 kbit/s base rate).

Extensions to thidasic protocobhnd exceptions thaapply inthe case of packet-mode connections or of circuit-mode
multirate (64 kbit/s base rate) or supplementary services are described elsewhere in this Recommendation.

The call states referred to in this clause cover the states perceitredigtwork, statgserceived byhe user, andtates
which arecommon toboth user and network. Unlespecifically qualified, all states describedthe following text
should be understood @®mmon(see2.1.1 and 2.1.Zor user and network call statesspectively). An overview
diagram of call states is given in Figures A.2 and A.3 (see Annex A).

Detailed specification and description language (Siayrams fothe procedures specified in this clause are contained

in Figures A.4 through A.6. When there is ambiguity inthe narrative text, the SDdiagrams in Figures A.4

through A.6 should be used to resolve the conflict. Where the text and the SDL are in disagreement, the text should used
as the prime source.

NOTE 1 — This clause describee sequences of messages associated with the control of circuit-switched connections.
Optional extensions to this basic protocol and exceptions that apply in the case of packet-mode connections or supgBevitastary
are described elsewhere in this Recommendation, in Recommen@a88@ [4] or theQ.95xSeries Recommendatiori83].
Annex D also contains extensions to the basic call establishment procedures defined in clause 5 for symmetric signalling.

All messages ithis Recommendationimay contain twotypes of information element$unctional and/or stimulus.
Functional information elements are characterized as requiring a degree of intelligent processing by the terminal in either
their generation or analysis. Stimulus information elements, on the otheraharither generated as a result of a single
event at the user/terminal interface or contain a basic instruction from the network to be executed by the terminal.

As a general principle, all theessagesent by the network to the useray contain a Display information element
whose contents may be displayed by the terminal; the content of this information element shall be network dependent.

NOTE 2 — Keypadfacility information elementshall beconveyed only inthe directionuser to network.Display
information elements shall be conveyed only in the direction network to user.

In addition to themessages exchanged as describethénfollowing subclausesNFORMATION messages for call
control may besent by the user or by the netwarkly afterthe first response to a SETURessagdias been sent or
received,andbeforethe clearing of the call reference is initiated. IN\FORMATION message received the Release

Request state may be ignored.

In order to accommodathe transfer oLayer 3 messageshich exceeds the data lidkyer maximum framéength
(i.e. defined in Recommendatiadp.921 [3]), amethod of message segmentatamd reassemblymay optionally be
implemented as described in Annex H. Message segmentation shall ardgdevhere all the informatic@omprising
the unsegmented message is available at the time of sending the first message segment.

NOTE 3 — Message segmentation is not used to replace existing procedures where information is yet to be peaillided by
control, e.g. digit by digit sending in overlap mode, althotinih may be used in addition. Message segmentationaftiglbeused
when the message length exceeds the value of the N201 parameter defined in Recommendation Q.921 [3].

5.1 Call establishment at the originating interface

Before these procedures are invoked, a reliable data link connection must be established between the user (TE/NT2) and
the network. Alllayer 3 messageshall be sent to the data lifdyerusing aDL-DATA request primitive. The data link
services described in Recommendations Q.920/1.440 [45] and Q.921 [3] are assumed.

5.1.1 Call request

A user initiates call establishment by transferring a SEWé8sage acroshe user-network interface. Following the
transmission of the SETUP message, the call shall be considered by the user to be in the call initiatedragsadée
shallalwayscontain a call reference, selected according to the procegivessin4.3. Inselecting a call reference, the
dummy call reference value shall not be used in association with the basic call. The bearer capability information element
is mandatory in the SETUP message, even in the case of overlap sending.
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If the user knows all appropriate channels controlled by the D-channel are in use, it shall not transfer enS&age
across the user-network interface. If the user does not monitor the status of channels maysenitl a SETUP during
an all channelbusycondition. In thiscasethe network returns a RELEASE COMPLETTfessagavith cause No. 34,
no circuit/channel available

Furthermore the SETURessagenay also contain all or part of the call information (i.e. addeess$facility requests)
necessary for call establishme¢pending on whetheen-bloc or overlap procedures are beinged respectively
(seeb.1.3).

If en-blocsending is used, the SETUWRessagehall contain all the information required by the networkrticess the
call, and, in particular, the called party address information if present, is contained as follows:

a) in the calledparty number information element possibly completedthsy calledparty subaddress
information element; or

b) the keypad facility information element which may also be used to convey other call information.

NOTE — Thesupport of a) is mandatory @l networks. Whether the support of b) is mandatorypmtional requires
further study.

If en-blocsending is used, the SETURessagenay contain the sendingompleteindication (i.e. either the Sending
complete information element tre “#” character within the Callgglarty number information element). It is mandatory
for the network to recognize at least one of the sendampleteindications. It isfor further studywhich sending
complete indication is preferred.

For overlap sending, see 5.1.3.

Called party subaddress information, if present, shall be given in the Called party subaddress informatioaredeinent
the case of overlap sending, shall be sent only in the SETUP message.

5.1.2  B-channel selection — Originating

In the SETUP message, the user will indicate one of the following:

a) channel is indicated, no acceptable alternative [i.e. channel is indicatis lyformation channel
selection field of octet 3 (bits 2-8nd, ifapplicable, octe8.3, and thepreferred/exclusive field (bit 4 of
octet 3) is set to “1” in the Channel identification information element]; or

b) channel is indicatedny alternative is acceptaljiee. channel is indicated by the information channel
selection field of octet 3 (bits 2-&nd, ifapplicable, octe8.3, and thepreferred/exclusive field (bit 4 of
octet 3) is set to “0” in the Channel identification information element]; or

c) anychannel is acceptable [i.e. eithee information channel selection field of octet 3 (bits 2-1) of the
Channel identification information element indicate “any channel” or the Channel identification
information element is not present].

If no indication is included, alternative c) is assumedcdees apnd b), if the indicated channel &ailable, the
network selects it for the call.

In case b), ithe network cannot grant the preferred channel, it sedegtether available B-channel associatetth the
D-channel. In case c), the network selects any available B-channel associated with the D-channel.

NOTE - It is recommended that TEs connectedh®ISDN basic access in a point-to-multipoint configuration use
alternative c) for basic circuit-switched call control unless the TE is already using a given B-channel.

The selected B-channel is indicated in the Channel identification information element coded as “channel is indicated, no
acceptable alternative” ithe firstmessageeturned by the network in response to the SEThw#3sagdi.e. a SETUP
ACKNOWLEDGE or CALL PROCEEDING message). After transmittihis messagethe network shalhctivate the
B-channel connection.

The user need not attadintil receiving a CALL PROCEEDING/SETUP ACKNOWLEDGE/PROGRESS/ALERTING

messagevith the progress indicator No. 8n-band information or appropriate pattern is now availaloleprogress
indication No. 1call is not end-to-end ISDN; further call progress information may be available in-Paiwd to this
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time, the network cannot assumhat the user has attached to the B-channel. &ftsitime, the user shall be connected
to the B-channel, provided the equipment does not generate local tone. Upon receipt of the CONNEALEhe user
shall attach to the B-channel (if it has not already done so).

In case a) ifthe specified channel is nawailable,and incases byand c) if no channel iavailable, a RELEASE
COMPLETE messagevith cause No. 44requested circuit/channel not availabta No. 34, no circuit/channel
available respectively, is sent by the network as described in 5.3.

In case a), ifthe specified channel does not exist, cause8®pidentified channel does neixistis included in the
RELEASE COMPLETE message.

5.1.3  Overlap sending

If overlap sending is used, the SETUP message contains either:
a) no called number information; or
b) incomplete called number information; or

c) called number information which the network cannot determine to be complete.

On receipt of such a SETUP message, the network starts timer T302 (the value of timer T302 is sp@diieseinds a
SETUP ACKNOWLEDGEmMessage tthe user, and enters tbeerlapsending state. In case #)e network will return
dial tone, if required by the tone option. In tk&se itmay include progress indicator No. 8n-band information or
appropriate pattern is now available the SETUP ACKNOWLEDGE message.

NOTE 1 — Some networks which systematically provideconventional telephone dial toméll not generate the progress
indicator when providing the dial tone.

When the SETURRCKNOWLEDGE message is receivatie user enters traverlapsending state anaptionally starts
timer T304 (the value of timer T304 is specified in 9.2).

After receiving the SETURCKNOWLEDGE messagehe user sends the remainder of the call informatioan) in
one or more INFORMATION messages.

The called party number information may be provided by the user as follows:
a) inthe called party number information element; or

b) inthe keypad facility information element, exclusively.

The called party number must be sent in a unique way.

NOTE 2 — Thesupport of a) is mandatory &l networks. Whether the support of b) is mandatorpptional requires
further study.

NOTE 3 — Besidesthe possiblecalled party number[conveyed by method a) or b) as described above], the
INFORMATION messages may contain additional call information (i.e. for supplementary services). The interpretation of the contents
of keypad facility information elements is network-specific, and in accordance with the dialling plan provided to that user. It should be
noted that the useshall transfeiall the additionakall information (contained withithe keypadacility information element) before
the network determines that thelled party number (contained within ttelled party numbeiinformation element othe keypad
facility information element) is completandterminates th@verlap sending procedure usiti;e CALL PROCEEDINGmessage as
recommended in 5.1.5.2.

If, for symmetrypurposes, the usemploys timerT304, the user restartsmer T304 when eacHNFORMATION
message is sent.

The call information in themessagewhich completesthe information sendingnay contain asending complete
indication, (e.g. the # character or, as a network option, the secalimglete information element) appropriate to the
dialling plan being used. The network shall restianer T302 on the receipt afvery INFORMATION message not
containing a sending complete indication.

51.4 Invalid call information

If, following the receipt of a SETUP message or during overlap sending, the network determines thainfoentation
received fronmthe user is invalid, (e.g. invalid number), then the network $bi#dlw the procedures described in 5.3
with a cause such as one of the following:

No. 1 —Unassigned (unallocated) number;
No. 3 —No route to destination;
No. 22 -Number changed;

No. 28 —Invalid number format (incomplete number).
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5.1.5 Call proceeding

5.1.5.1 Call proceeding,en-blocsending

If en-blocsending is used, (i.e. the network can determine that the SEESSageontains all the information required

from the user to establish the call) and if the network can determine that access to the requested service is authorized and
availablethe network shal send@ALL PROCEEDING message tbe user. This acknowledges the SETitdEssage,

and indicates that the call is being processed. The network will then enter the Outgoing Call Proceeding state. When the
user receives the CALL PROCEEDING message, the user shall also enter the Outgoing Call Proceeding state.

Similarly, if the network determines that a requestediice isnot authorized or is not availablye network shall
initiate call clearing in accordance with 5.3, with one of the following causes:

No. 57 —Bearer capability not authorized;
No. 58 —Bearer capability not presently available;
No. 63 —Service or option not available, unspecified;

No. 65 —Bearer service not implemented.
NOTES

1 If a supplementaryservice isnot authorized or is not available, the procedure toubed isdefined in the
supplementary service control procedures.

2 When the network cannot assign a channel due to congestion, the procedures of 5.1.2 shall be followed.
5.1.5.2 Call proceeding, overlap sending

If overlap sending is used, then following the occurrence of one of these conditions:
a) the receipt by the network of a sending complete indication which the network understands; or

b) analysis by the network that all call information necessary to effect call establishment has been received,

and if the network can determine tradcess tdhe requestederviceand supplementary service is authorized and
available, the network shall: sen€CALL PROCEEDING message the user; stotimer T302; and enter the Outgoing
Call Proceeding state. Similarly ihe network determines that a requestedvice or supplementary service is not
authorized or is not availablthe network shall initiate call clearing in accordance Wit} withone of the following
causes:

No. 57 —Bearer capability not authorized;
No. 58 —Bearer capability not presently available;
No. 63 —Service or option not available, unspecified,;

No. 65 —Bearer service not implemented.
NOTES

1 The CALL PROCEEDING message is sent to indicate that the requestestablishmenhasbeen initiatedand no
more call establishment information will be accepted.

2 If a supplementaryservice isnot authorized or is not available, the procedure touded isdefined in the
supplementary service control procedures.

3 When the network cannot assign a channel due to congestion, the procedures of 5.1.2 shall be followed.

When the user receives the CALL PROCEEDING message, the user shall enter the outgoing call proceelfirigr state.
symmetry purposes, the calling user employs timer T304, the user shall stop3bddervhen theCALL PROCEEDING
message is receivell, for symmetrypurposes, the calling usemploys timerT304 then, orexpiry of T304, the user
shall initiate call clearing in accordance with 5.3 with cause No.r&@@yery on time expiry

An alerting or connect indication receivfidm the calledparty will stop timer T302 and cause aALERTING or
CONNECT message respectively todamt to the calling user. NODALL PROCEEDING messagghall be sent by the
network.If, for symmetrypurposes, the calling usemploys timeiT304, the user shadkop timerT304 onreceiving the
ALERTING or CONNECT message.
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At the expiration of timer T302, the network shall
i) initiate call clearing in accordance with3, with cause No. 28jnvalid number formatincomplete
number) sent to the calling usand with cause Nal02, recovery on timer expirjs sent towards the
called user, if the network determines that the call information is definitely incomplete; otherwise

ii) send a CALL PROCEEDING message and enter the outgoing call proceeding state.

5.1.6 Natification of interworking at the originating interface

During call establishment, the catlyleavethe ISDN environmente.g. because of interworking with another network,
with a non-ISDN user, owith non-ISDN equipmentvithin the called user'sremisesWhen such situations occur a
progress indication shall be returned to the calling user either:

a) in an appropriate call controhessagewhen a state change is requirddALL PROCEEDING,
ALERTING, SETUP ACKNOWLEDGE or CONNECT,; or

b) inthe PROGRESS message when no state change is appropriate.

One of the followingprogress description values shallibeluded in the Progress indicator information element in the
messages sent to the user, (for further information see Annex G).

1) No. 1 —Call is not end-to-end ISDN; further call progress information may be available in-band;
2) No. 2 -Destination address is non-ISDN

3) No. 4 —Call has returned to the ISDN

If the Progress indicator information element is included in a call control message, the procedures as described in the rest
of 5.1 apply. If the Progress indicator information element is included in the Progressage, no state chang#

occur butany supervisory timershall be stopped except network tiff&@02. In both cases, if indicated by theogress

indicator information element, the user shall connect to (if not connected alegatiyhenmonitor the B channel for

further in-band information.

If the interface at which thgrogress indication originatestise point at which a call enters tf®DN environmenfrom
a non-ISDN environment, one orore ofthe followingprogress indicator information elements shallfmuded in the
SETUP message sent to the network:

i) No. 1 —Callis not end-to-end ISDN; further call progress information may be available in-band;

i) No. 3 —Origination address is non-ISDN.

5.1.7 Call confirmation indication

Upon receiving an indication that user alerting has been initiated at the called address, the network shall send an
ALERTING message acroske user-network interface of the calling addrese] shall enter the call delivered state.

When the user receives the ALERTING message, the user may begin an internally-generated alerting indication and shall
enter the call delivered state.

5.1.8 Call connected

Upon the network receiving an indication that the call has been accepted, the network shall send a C@Bd$BGT
across the user-network interface to the calling aset,shall enter thActive state. As a network optiothe Date/time
information element may be included in the CONNECT message.

This messagéndicates to the calling user that a connection has been established through the netvsidpsard
possible local indication of alerting.

On receipt of the CONNECT messat® calling user shall stagny user-generated alertimglications;may optionally
send a CONNECT ACKNOWLEDGE message, and shall enter the active state. The network shall not take any action on
receipt of a CONNECT ACKNOWLEDGE message when it perceives the call to be in the active state.
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5.1.9  Call rejection

Upon receiving an indication that the network or the called user is unabteaptthe call, the network shall initiate
call clearing at the originating user-network interface as describB@jrusing thecause provided by the terminating
network or the called user.

5.1.10 Transit network selection

When the transit network selection information element is present, the call shall be processed according to Annex C.

5.2 Call establishment at the destination interface

This procedure assum#ésat a data link connection providisgrvices described in Recommendai@920/1.440 [45]
may not existbeforethe firstlayer 3 messagéSETUP) is transferred across the interfadewever, reliabledata link
connections must be established by each of the users (terminals and/or NT2s) at the heferateey respond to the
SETUP message.

Data link connectionsnay beestablished by the TA, TE or NT2 as soon abEh is assigned (either locally or by
automatic assignment procedure), and may be retained indefinitely. This may be recommended as a network option.

The SETUPmessage offered on a point-to-poddta link shall be delivered tayer 2 using aDL-DATA request
primitive. No use shall beade ofthe DL-UNIT-DATA request primitive othethanfor operationusing the broadcast
capability of the data link layer.

The call reference contained in alessages exchanged acritgs user-network interface shall contain the mfitrence
value specified inthe SETUPmessage delivered lige network. In selecting a call reference, daenmycall reference
shall not be used in association with the basic call.

5.2.1 Incoming call

The network will indicate tharrival of a call athe user-network interface by transferring a SEThH3sage across the
interface. This message is sent if the network can select an idle B-channel. In some circumstances (e.g. provision of other
bearer services s€el) the SETURnessagenayalso be sent when no B-channel is idle. The number of calls presented

in these circumstances may be limited.

In addition to themandatory information elementthe SETUPmessagemay include, as required, thiaformation
elements described in 3.1.14 (e.g. Display, Low layer compatibility).

If a multipoint terminal configuration exists at the user-network interfaceptbssagehall be sent using a broadcast
capability atthe data lindayer. Inthis case, the SETURessagshould contain the appropriate part of the caiady
number as required and/or sub-address if providémvever, if the network has knowledge that a single-point
configuration exists at the interface, a point-to-point data link shall be used tahma®¥ETUPmessage. The knowledge
that a point-to-point configuration existgy bebased on information entered at tivee of configuration ofhe access.
After sending the SETURessagethe network startimer T303. If the SETUHMmessage isentvia a broadcastiata
link, timer T312 shall also be started. (Thealues of timersT303 and T312are specified ir0.1.) The network then
enters the call present state.

NOTE 1 — Timer T312 is used to supervise the retention of the call reference when the SETUP weessagesmitted by
a broadcast data link. The value of timer T312 is such that if a nethsmtinnect indication iseceivedduring thecall establishment
phase, it maximizes the probability that all responding users will be released prior to releasalbfeéference. Refer t6.3.2 ) and
5.2.5.3 (Case 1) for procedures to be followed on expiry of timer T312.

If en-blocreceiving is used, the SETURessagshall contain all the information required by the called us@rdaoess
the call. In this case, the SETUP message may contain the Sending complete information element.

Upon receipt of a SETUP message, the user will enter the Call present state.
Depending on the contents of ttexzeived message, eithar-blocreceiving procedure (sé&e2.5.1) oroverlap receiving
procedure (se&.2.4)follows. However, ifthe SETUPmessagéancludes the Sendingomplete information element,

en-blocreceiving procedure shall follow. Therefore, those users who support overlap receiving preicaliiueeognize
the Sending complete information element.
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NOTE 2 — Usersupportingonly the en-blocreceivingprocedure need naecognizethe Sendingcomplete information
elementand may directly analyzehe received SETURnessage on the assumption thktthe call information is contained in the
message.

If no response to the SETURessage is received ltige networkbeforethe first expiry of timerT303, the SETUP
message will be retransmitted and timers T303 and T312 restarted.

NOTE 3 - Inthe case obverlap sending withithe network, the appropriate part of tedled party number asequired
(e.g. for supplementary services) may alsadreveyed byneans ofNFORMATION messages to thealleduser on a point-to-point
data link (see 5.2.4).

5.2.2  Compatibility checking

A user receiving a SETUP message shall perform compatibility checking before responding to thatr&s3agfe. Any
reference to user i5.2.3 through 5.2.#mplicitly refers to a compatible user equipment. Annex B defooespatibility
checking to be performed by users upon receiving a SETUP message.

When the SETUP message is delivered via a broadcast data link, an incompatible user shall either:
a) ignore the incoming call; or

b) respond by sending a RELEASE COMPLETE messétiecause No. 88incompatible destinatigrand
enter the Null state. The netwomkocesseshis RELEASE COMPLETEmessage in accordance
with 5.2.5.3.

When the SETUP message is delivered via a point-to-point data link, an incompatible user shall respond with RELEASE
COMPLETE messageith cause No. 88ncompatible destinatigrand enter the Null stat&he network shalprocess
this RELEASE COMPLETE message in accordance with 5.2.5.3.

5.2.3 B-channel selection — Destination

5.2.3.1 SETUP message delivered by point-to-point data link

When the SETUMPnessage is delivered by a point-to-palata link, negotiatiofior the selection of a B-channel will be
permitted between the netwoakd the userOnly B-channels controlled by tteameD-channel will be the subject of
the selection procedure. The selection procedure is as follows:

a) Inthe SETUP message, the network will indicate one of the following:

1) channel is indicated, no acceptable alternative [i.e. channel is indicatiee injormation channel
selection field of octet 3 (bits 2-Bnd, if applicable, octeB.3, and thepreferred/exclusive field
(bit 4 of octet 3) is set to “1” in the Channel identification information element]; or

2) channel is indicatedany alternative is acceptablee. channel is indicated by theformation
channel selection field of octet 3 (bits 2dhd, if applicable, octeB.3, and thepreferred/exclusive
field (bit 4 of octet 3) is set to “0” in the Channel identification information element]; or

3) anychannel is acceptable [i.e. eitltbe information channel selection field of octet 3 (bits 2-1) of
the Channel identification information element indicate “any channel” or the Channel identification
information element is not present]; or

4) no B-channel available [i.¢he information channel field (Bits nd 1 ofoctet 3) of the Channel
identification information element set to “00”].

NOTE — Not all networks will support the B-channel availableondition.
b) Incases 1) and 2), if the indicated channel is acceptable and available, the user selects it for the call.

In case?2), if the user cannot grant the indicated channetelects any other available B-channel
associated with the D-channelnd identifies that channel in the Channel identificaiidrmation
element as “channel is indicated, acceptable alternative” ithe first messagesent in response to the
SETUP message.

In casel), the userselects any available B-channel associatéti the D-channel, and identifies that
channel in the first message sent in response to the SETUP message.

If in case 1)the B-channel indicated in the first respomsessage isot the channebffered by the
network, or in cases 2) and 3) the B-channel indicated in the first respessage is unacceptable to the
network, it will clear the call by sending a RELEASE message with cause blwaiel unacceptahle
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In cased), the userejects the call by sending RELEASE COMPLEM®Essageavith cause No. 340
circuit/channel availableunless it is able to proceedth the call. Unless the procedures of the Call
Waiting supplementary service (see Recommendali®d@b3 [84]) are followed, the user wishing to
re-use a B-channel it has already allocated to another call (e.g. by multiplexing packet calls) shall send the
appropriate messageontaining the channel identification information element, codedhasnel is
indicated, no alternative acceptable

c) If no Channel identification information element is present in the first respoassagethe B-channel
indicated in the SETUP message will be assumed.

d) When a B-channel has been selected by the user, that channel may be connected by the user.

e) Incase 1) if the indicated B-channel is not available, or in @3s8% and 4) if no B-channel &vailable
and the user canngroceed with theoffered call,the user returns a RELEASE COMPLETessage
with cause No. 44equested circuit/channel not availabte® No. 34 no circuit/channel available
respectively, and returns to the Null state.

See 5.2.4 and 5.2.5 for the appropriate first response to the SETUP message.

5.2.3.2 SETUP message delivered by broadcast data link

When the SETUMPnessage is delivered by a broadakst link the channel selection procedure, providesi2m3.1, is
not applicable. The network sends a SETUP message with the Channel identification information element indicating one
of the following:

a) channel indicated, no alternative is acceptable [i.e. channel is indicatién@ liyformation channel
selection field of octet 3 (bits 2-8nd, ifapplicable, octe8.3, and theoreferred/exclusive field (bit 4 of
octet 3) is set to “1” in the Channel identification information element]; or

b) no channelavailable [i.e.the information channel field (bits and 1 ofoctet 3) of the Channel
identification information element set to “00"].

The network starts timers T303 and T312.

In case a), ithe user camaccepthe call on the indicated channel, the user shall send the appropesgage (se&2.4
and 5.2.5). If the user cannatceptthe call on the indicated channel, the user shall send a RELEASE COMPLETE
message with cause No. 4dquested circuit/channel not available

The user, inany case, mushot connect to the channel unti GONNECT ACKNOWLEDGE messagkas been
received.

In case b)the user not controllingny channel shall send a RELEASE COMPLEMessagavith cause No. 34no
circuit/channel availableUnless the procedures of the Call Waiting supplementary service (see Recommép@&son
[84]) are followed, the user wishing te-use a B-channel it has already allocated to another call (e.g. by multiplexing
packet calls) shaltend the appropriatmessageontaining the Channel identification information element, coded as
channel is indicated, no alternative acceptable

5.2.4  Overlap receiving

When a user determines that a received SETUP message contains either:

a) no called number information; or

b) incomplete called number information; or

c) called number information which the user cannot determine to be complete; and
when the user

d) is compatible with other call characteristics (see Annex B); and

e) implements overlap receiving;

the user shall statimer T302; send a SETURCKNOWLEDGE message tthe network; and enter th@verlap
receiving state.

When the SETURACKNOWLEDGE message is receivetie network shall: stopmer T303; starttimer T304; enter
the Overlap receiving statggnd send the remainder of the daformation (if any) in one omore INFORMATION
messages, starting timer T304 when each INFORMATION message is sent.
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The called party number information is provided in the Called party number information element.

The call address informatianay contain asending completendication (e.g. No. or, as a network option, the Sending
complete information element) appropriate to the dialling plan being used.

NOTE 1 - If the network can determine that sufficient call set-up information will be received by the called user by sending
the nexiNFORMATION message, it is recommended that tHEORMATION message contains the Sendawgnplete information
element.

The user shall start timeF302 on receipt okvery INFORMATION message@ot containing a sendingomplete
indication.

Following the receipt of a sendimgpmpleteindication which the user understands, or the determination that sufficient
call information has been received, the user shall thtogr T302 (if implemented)and send £ALL PROCEEDING
message tthe network. Alternatively, depending on internal events, themagsend arALERTING or a CONNECT
message to the network.

NOTE 2 — TheCALL PROCEEDING message in this caseill cause the originating exchange send aCALL
PROCEEDING message to the originating user, if not already sent.

At the expiration of timer T302 the user shall

a) initiate clearing in accordance wiih3, withcause N028, invalid number format (incomplete number)
if it determines that the call information is definitely incomplete; or

b) if sufficient information has been received, sen@AlLL PROCEEDING, ALERTING or CONNECT
message as appropriate.

At the expiration otimer T304 the network initiates call clearing in accordance Wwi8) with cause No28, invalid
number format (incomplete numbesgnt to the calling user, and cause N@2, recovery on timer expirgent to the
called user.

If, following the receipt of a SETURessage oduring overlap receivingthe user determines that theceived call
information is invalid (e.g. invalid called party number), it shall initiate call clearing in accordancg.®vittith acause
such as one of the following:

No. 1 —Unassigned (unallocated) number;
No. 3 —No route to destination;
No. 22 -Number changed;

No. 28 —Invalid number format (incomplete number).

Upon receipt of theomplete call informatiothe usemay further perform some compatibilitghecking functions, as
outlined in Annex B.

When the call ioffered on a point-to-poirdata link,only one SETUP ACKNOWLEDGHEnessagean be received in
response to the call offering.

When the call ioffered tothe user on a broadcast data link, multiple SETAGKNOWLEDGE messagemay be
received bythe network which shall thertomplete as many overlap receivirocedures as such SETUP
ACKNOWLEDGE messages were received. Ithie network responsibility to limit the number @ferlap receiving
procedures to be completed for a giwafl. The defaultmaximum is fixed teeight. Some networksvill limit the call
offering completion in overlap receiving to single data link and will therefore clear the subsequent respondafteusers
the first SETUPACKNOWLEDGE messagdas been received, in accordaneih the non-selected user clearing
procedures described in 5.2.9.

5.2.5 Call confirmation

5.2.5.1 Response t@n-block SETUP or completion of overlap receiving

When the user determines that sufficient sattup information has been receiatt compatibility requirements (see
Annex B) have been satisfiethe user responds with eitherGALL PROCEEDING, ALERTING, or CONNECT
message (see Note), and enters the Incoming Call Proceeding, Call Received, or Connect Request state respectively.

NOTE — A Progress indicator information element may be included in CALL PROCEEDING, ALERIHGONNECT
messages (e.g. when an analogue terminal is connectedS®EPABX). TheCALL PROCEEDINGmessage may be sent by the
user which cannot respond toSETUP message with aLERTING, CONNECT, or RELEASE COMPLETHEnessage before
expiration of timer T303.
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When the SETUP message was delivered via a broadcast data link, an incompatible user shall either
a) ignore the incoming call; or

b) respond by sending a RELEASE COMPLETE messétiecause No88, incompatible destinatigrand
enter the Null state. The netwomkocesseshis RELEASE COMPLETEmessage in accordance
with 5.2.5.3.

When the SETUHRmessage was delivered via a point-to-palata link, an incompatible user shall respamith a
RELEASE COMPLETEmMessagavith cause No88, incompatible destinatianThe network processéisis RELEASE
COMPLETE message in accordance with 5.2.5.3.

A busy user which satisfies tkempatibility requirementsidicated in the SETUPessagshallnormally respondvith
a RELEASE COMPLETHEnessagavith cause Nol7, user busy The network processéisis RELEASE COMPLETE
message in accordance with 5.2.5.3.

If the user wishes to refuse the call, a RELEASE COMPLETdSsageshall be sent with the cause Nal, call
rejected and the user returns to the Null stafdne network processethis RELEASE COMPLETEmessage in
accordance with 5.2.5.3.

5.2.5.2 Receipt of CALL PROCEEDING and ALERTING

When the SETURnessage is delivered on a broadcksa link, the network shall maintain a state machinettacks
the overall progression of the incoming call. The network shall also maintain an associated ¢afl state responding
user as determined by the data link on which a message is received.

Upon receipt of the firsCALL PROCEEDING message fromuser (assuming no other usexd previously responded
with an ALERTING or CONNECT messagéhen the SETURnessagdas been delivered on a broadcast data link), the
network shall stop timeF303 (or, in thecase of overlap receiving, tim&B04 for that user); statimer T310, and enter
the incoming call proceeding state.

When the SETURPnessagéas been delivered on a broadcast data link, the network shalinfatnraum) associate the
incoming call proceeding state with each called user that seGéd.la PROCEEDING message as a first response to
the broadcast SETUmRessage prior to expiration of timé812. Actions to be taken when a user sends aréisgtonse
to an incoming call after the expiration of timer T312 are described in 5.2.5.4. Timer T310 shall not be restarted.

Upon receipt of the firsALERTING message from aser (assuming no other user lpsviously respondedith a
CONNECT messageshen the SETURnessagéias been delivered on a broadcast data link), the networksstyall
timer T304 for that user (in the case of overlap receiving); stop timer T303 or(if 83d0ning); startimer T301 (unless
another internal alerting supervision timer function exists, e.g. incorporated in call controljhertelireceived state,
and send a corresponding ALERTING message to the calling user.

When the SETURnessagéas been delivered on a broadcast data link, the network shalinfatnaum) associate the
call received statavith each called user that sendsArERTING messageither as a first response to the broadcast
SETUP message or following a CALL PROCEEDING message. Timer T304 shall not be restarted.

5.2.5.3 Called user clearing during incoming call establishment

If the SETUP message has been delivered on a point-to-point datentirk RELEASE COMPLETE ®ISCONNECT
message is received before a CONNECT messagdeen received, the network shall sboger T303, T304, T310 or
T301 (if running); continue to clear the user as describesl 383, andclear the call to the calling user with the cause
received in the RELEASE COMPLETE or DISCONNECT message.

If the SETUPmessagédias been delivered on a broadcast datadimk a RELEASE COMPLETEessage is received
whilst timer T303 is running, thenessage caushall be retained by the networktither T303 expires (i.e. if no valid
messagesuch asCALL PROCEEDING, ALERTING orCONNECT has been received) the capeeviously retained
when a RELEASE COMPLETEessage was receivedsisntback tothe calling user in ®ISCONNECT message and
the network shall enter the Call Abort stat®hen multiple RELEASE COMPLETHEnessages are receivedth
different causes, the network shall

1) ignore any cause No. 88compatible destinatigrand
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2) give preference to the following causes (if received) in the order listed below:
(highest) No. 1ser busy;
No. 21call rejected;

3) any other received causeay also be included in the clearingessagesent to the originating user
(seeb.3).

If the SETUPmessageéhas been delivered on a broadcast datadimi a user which hgzreviouslysent a SETUP
ACKNOWLEDGE, CALL PROCEEDING or ALERTING messagends a DISCONNECHessage tthe network, the

actions taken by the network depend on whether timer T312 is running and whether other called users have responded to
the SETUP message.

Case 1 — DISCONNECT received prior to expiry of timer T312

If timer T312 is running and the netwonleceives a DISCONNECT message after having received a SETUP
ACKNOWLEDGE, CALL PROCEEDING or ALERTING message from aledl user (butbefore receiving a
CONNECT message), timer T312, as well as timer T310 or T301 (if running), should continue to run. The network shall
retain the cause in tHRISCONNECT messagend shall continue tolear the user as describedSi8.3.The network

shall stop timer T304 (if running) for this user.

Upon expiration of timer T312, if either
a) no other users have responded to the incoming call; or
b) all users that have responded to the incoming call have been cleared or are in the process of being cleared,

the network shall stopmer T310 or T301(if running) and shaltlear the call to the calling user. If &LERTING
messagéias been received, the cause sent to the calling user shall be aecaissl fromthe called usergiving
preference to(in order of priority): No. 21, call rejected any other causeent by a called user. If only SETUP
ACKNOWLEDGE, or CALL PROCEEDING messages have been receflied;ause sent to the calling user shall be a
cause receiveftom the called usemiving preference t¢in order ofpriority): No. 17, user busyNo. 21, call rejected

any other appropriate cause sent by a called user.

Case 2 — DISCONNECT received after expiry of timer T312

If timer T312 has expirednd the networkeceives a DISCONNECT message frtima called useafter having received
a SETUP ACKNOWLEDGE, CALL PROCEEDING oALERTING messaggbut before receiving a CONNECT
message)the network shall continue to clear the user as describéd3i8. The network shall stop timeF304
(if running) for this user.

If other called users have responded to the SETUP message with a SETUP ACKNOWLEDGE, CALL PROCEEDING or
ALERTING messageand still havethe opportunity tcacceptthe call by sending a CONNEQTessagethe network

shall retain the cause in tiIBSCONNECT message. The netwakall continue to proceske incoming calfor the
remaining responding users (T310 or T301, if running, shall continue to run).

If either
a) no other users have responded to the incoming call; or
b) all users that have responded to the incoming call have been cleared or are in the process of being cleared,

the network shall stopmer T310 or T301(if running) and shaltlear the call to the calling user. If ZLERTING
messagéias been received, the cause sent to the calling user shall be aecaiss fromthe called usergiving
preference tqin order ofpriority): No. 21, call rejected or any other caussent by a called user. If only SETUP
ACKNOWLEDGE, or CALL PROCEEDING message have been receihedcause sent to the calling user shall be a
cause receiveffom the called usemiving preference t¢in order ofpriority): No. 17, user busyNo. 21, call rejected

any other appropriate cause sent by a called user.

5.2.5.4 Call failure

If the network does natceive any response tioe retransmitted SETURessage prior tthe expiration ofimer T303,
then the network shall initiate clearing procedures towards the calling user with causerdouds, responding

a) Ifthe SETUP message was delivered by a broadcast data link, the network shall enter the Call Abort state.

b) If the SETUPmessage was delivered on a point-to-pdata link, the network shall also initiate clearing
procedures towards the called user in accordance 5, usingcause No102, recovery on timer
expiry.
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If the network receives a user’s first response to SEWbéN in the Call Abort state bhefore timerT312 has expired,
the network shall initiate clearing to the called user as descril®8.ib), excepthat the cause Nd.02,recovery on
timer expiryshall be sent. If the networeceives a messagkat is a user’s first response to an incoming afér

timer T312 has expired, the network will interpret thiessage as a message receiwéti an invalid callreference
value, as described in 5.8.3.2.

If the network hageceived a CALL PROCEEDING messadpit does noteceive an ALERTINGCONNECT, or
DISCONNECT message prior the expiration oftimer T310, then the network shall initiate clearing procedures
towards the calling user with cause No. d8,user respondingnd initiate clearing procedures towards the called user.

1) Ifthe SETUP message is delivered by a broadcast datadhiinkalled user shall be cleared in accordance
with 5.3.2 e), except that cause No. li@2overy on timer expirghall be sent.

2) If the SETUPmessage was delivered on a point-to-pdiata link, the called user shall be cleared in
accordance with 5.3.4 using cause No. 182gvery on timer expity

If the network has received an ALERTING messdoget,does noteceive a CONNECT or DISCONNECT message prior
to theexpiry of timerT301 (or a corresponding internal alerting supervision timing functtbe) the network shall
initiate clearing procedures towards the calling user with causd Naser alerting, no answgiand initiate clearing
procedures towards the called user.

i) If the SETUPmessage was delivered by a broadcksa link, the called user shall be cleared in
accordance with 5.3.2 e), except that cause No.r&@ayery on timer expirghall be sent.

i) Ifthe SETUPmessage was delivered on a point-to-pdatt link, the called user shall be cleared in
accordance with 5.3.4, using cause No. 182overy on timer expity

5.2.6  Notification of interworking at the terminating interface

During call establishment the catlay enter anSDN environmente.g. because of interworking with another network,
with anon-ISDN user, owith non-ISDN equipmentvithin the calling or called userjsremisesWhen this occurs, the
point at which the call enters #8DN environmenshall cause a Progress indicator information element to be included
in the SETUP message to be sent to the called user:

a) No. 1 “call is not end-to-end ISDN; further call progress information may be available in-band”;

NOTE — On receipt of progress indicator No. 1, ¢a#eduser shall connect to the B-channel in accordance with
the procedures of 5.2.8.

b) No. 3 “origination address is non-ISDN”.

In addition, the user shatiotify the callingparty if the call has left théSDN environmentwithin the called user’s
premises, or upothe availability of in-band information/pattern$vhen such situations occur,paogress indication
shall be sent by the user to the network either

a) in an appropriate call controhessagevhen a state change is required (SETAGKNOWLEDGE,
CALL PROCEEDING, ALERTING, or CONNECT); or

b) inthe PROGRESS message when no state change is appropriate.

One of the followingprogress description values shallibeluded in the Progress indicator information element in the
message sent to the network (for further information, see Annex G):

i) No. 1 —Callis not end-to-end ISDN; further call progress information may be available in-band;
ii) No. 2 —Destination address is non-ISDN;

iii) No. 4 —Call has returned to the ISDN.

If the progress indicator information element is included in a call control message, the procedures as described in the rest
of 5.2apply. Ifthe progress indicator information elemenirsluded in the PROGRES8essage, no state changd
occur but any supervisory timers shall be stopped except network timers T304 and T312.
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5.2.7  Call accept

A user indicates acceptance of an incoming call by sending a CONNKiEGJage tohe network. Upon sending the
CONNECT messagthe user shall statimer T313 (specified ir0.2). If anALERTING messagédiad previously been
sent to the network, the CONNECT message may contain only the call reference.

If a call can be accepted using the B-channel indicated in the SE1d@dBageand no user alerting is required, a
CONNECT message may be sent without a previous ALERTING message.

5.2.8  Active indication

On receipt of the first CONNECTessagethe network shall stop (ifunning) timers T301, T303, T304 and T310;
complete the circuit-switched path to the selected B-channel; send a CONNEBONOWLEDGE message tthe user
which first accepted the call; initiate procedures to send a CONNBESEage towardbe calling user, and enter the
active state.

The CONNECT ACKNOWLEDGE messagadicates completion ofhe circuit-switched connection. There is no
guarantee of an end-to-end connectiorii a CONNECT message is receivedthe calling user. Upon receipt of the
CONNECT ACKNOWLEDGE message the user shall stop timer T313 and enter the active state.

Whentimer T313 expires prior to receipt of a CONNECT ACKNOWLEDGE mess#ge user shall initiate clearing in
accordance with 5.3.3.

A user which haseceivedthe SETUPvia the broadcast data linnd has been awarded the call, shall connect to the
B-channel only after it has receivdte CONNECTACKNOWLEDGE message. Onlhe user that is awarded the call
will receive the CONNECT ACKNOWLEDGE message.

A user which haseceivedthe SETUPvia a point-to-pointdata linkmay connect to the B-channel as soon as channel
selection has been completed.

5.2.9  Non-selected user clearing

In addition to sending the CONNECACKNOWLEDGE message tthe user selectefbr the call, the network shall
send RELEASEmessage [as described 513.2 b)] to all other users at the interface thatve sent SETUP
ACKNOWLEDGE, CALL PROCEEDING, ALERTING oCONNECT messages in responsehte SETUPmessage.
These RELEASE messages arged tonotify the users that the call is no longegffered to them. The procedures
described in5.3.4 are then followedAny userwhich having previously sent a CONNECTmessageand started
timer T313, and which subsequentigceives a RELEASE messaghall stop timefT313 andfollow the procedures
of 5.3.4.

5.3 Call clearing

5.3.1  Terminology

The following terms are used in this Recommendation in the description of clearing procedures:

— A channel isconnectedwhen the channel is part of a circuit-switch&DN connection established
according to this Recommendation.

— A channel iglisconnectedvhen the channel is no longer part of a circuit-switd$&N connection, but
is not yet available for use in a new connection.

— Achannel iseleasedwvhen the channel is not part of a circuit-switcH&N connection and iavailable
for use in a new connection. Similarly, a call reference thatéaseds available for reuse.

5.3.2  Exception conditions

Under normal conditions, call clearing is usually initiated when the user or the network SI8@ONNECT message
and follows the procedures defined in 5.3.3 and 5.3.4 respectively. The only exceptions to the above rule are as follows:

a) Inresponse to a SETUP messdhe,user or network can reject a call (e.g. because of the unavailability
of a suitable B-channel) by responding with a RELEASE COMPLHETdéssage provided no other
response hapreviously beersent (e.g. the SETURCKNOWLEDGE message ithe case of overlap
sending); releasing the call reference, and enter the Null state.
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b) In thecase of a multipoint terminal configuration, non-selected user call clearing will be initidted
RELEASE message(§om the network (se&.2.9).The RELEASEmMessagehall contain cause No. 26,
non-selected user clearing

c) Clearing oftemporarysignalling connections will be initiated by sending a RELEA®SEssage as
described in 5.3.3 and 5.3.4.

d) Unsuccessful termination of the B-channel selection procedure (see 5.2.3.1 and 5.1.2) byffezisgle
the call is accomplished by sending a RELEASEssage. The RELEASHessageshall contain cause
No. 6, channel unacceptahlé’he networkand user shall subsequenfiflow the procedures d.3.3
and 5.3.4.

e) 1) Inthecase of a SETURessagsentvia the broadcast data link, if a network disconnect indication
is receivedduring call establishment, antior to theexpiry of timerT312, timer T303 isstopped
(if running) and the network enters the Calbort state. Any usemwhich has responded, or
subsequently responds before tim8&1.2 expires, will be cleared by a RELEA&tessagéwith the
cause code(s) contained in the network disconnect indication) and the proceduB4 ae then
followed forthat user. Uporxpiry of timerT312, the network shall treahy subsequent responses
according to the procedures defined 518.3.2. The network shall enter the Null state upon
completion of clearing procedures for all responding users.

2) Inthecase of a SETURessagsentvia the broadcast data link, if a network disconnect indication
is receivedduring call establishmeiatfter expiry of timefT312, anyuser which has responded shall
be cleared by a RELEASEessagdwith the cause code(s) contained in the network disconnect
indication) and the procedures®B.4are therfollowed forthat user. The network enters the Null
state upon completion of clearing procedures for all responding users.

NOTE — A separate state machine exists for each responding user.

f)  Whentimer T318 expires, the user initiates call clearing by sending a RELEA&iSagevith cause
No. 102 “recovery on timer expiry”; starting timer T308, and continuing as described in 5.3.3.

5.3.3  Clearing initiated by the user

Apart from the exceptions identified i6.3.2 and 5.8, the user shall initiatkearing by sending ®ISCONNECT
message; starting timer T305 (the value of timer T305 is specif@@)ndisconnecting the B-channel, and entering the
disconnect request state.

NOTE 1 —When a user initiatesall clearing by sending RELEASEmessage, the procedures describefl. &4 are then
followed.

The network shall enter the Disconnect Request state upon recei@ISBCONNECT message. This messdigen

promptsthe network to disconnect the B-channel, and to initiate procethuretearingthe network connection to the

remote user. Once the B-channel used for the call has been disconnected, the network shall send a RELEASE message to
the user; start timer T308 (the value of a timer T.308 is specified in 9.1), and enter the Release Request state.

NOTE 2 — TheRELEASE messagdasonly local significanceanddoes noimply an acknowledgement of clearing from
the remote user.

On receipt of the RELEASHEnessagehe user shall cancdimer T305; release the B-channel; send a RELEASE
COMPLETE message; releatiee call referenceand return to the Null state. Following theceipt of a RELEASE
COMPLETE messagé&om the user, the network shall stdiner T308; release both the B-chanreeid thecall
reference, and return to the Null state.

If timer T305 expires, the user shall send a RELEASEssage tdhe network with the cause numberiginally
contained in the DISCONNECT message; start timer T308 and enter the Release Request state. In addition, the user may
indicate a second Cause information element with cause Noret@®ery on timer expiry

If timer T308 expires forthe first time, the network shall retransmit the RELEASEssageand timer T308 shall be
restarted. In addition, the netwomkay indicate a second Cause information element with causd 0&.recovery on

timer expiry If no RELEASE COMPLETHEnNessage is received fratme usetbefore timerT308 expires a second time,

the network shall place the B-channel in a maintenance condition, release the call reference, and return to the Null state.
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NOTE 3 — The restart procedures contained in 5.5 may be used on B-channels in the maintenance condition.

NOTE 4 —Other actions which could kaken by the network upameceipt of a DISCONNECT messagee for further
study.

The actions to be taken with regard to the maintenance condition are network dependent.

5.3.4  Clearing initiated by the network

Apart from the exception conditions identified §.3.2 and 5.8, th@etwork shall initiate clearing by sending a
DISCONNECT messagand entering the Disconnect Indication statee DISCONNECT message is a local invitation
to clear and does not imply that the B-channel has been disconnected at the user-network interface.

NOTE —When the network initiates clearing by sendinqRBLEASE message, the procedures describe®.B13 are
followed.

5.3.4.1 Clearing when tones/announcements provided

When in-band tones/announcements amavided (sees.4), theDISCONNECT messageontains progress indicator
No. 8,in-band information or appropriate pattern now availablhe network shall: start timdr306; and enter the
Disconnect Indication state.

On receipt of the DISCONNECT message with progress indicator No. 8, theaysewnnect (if not already connected)

to the B-channel toeceivethe in-band tone/announcement; and enter the disconnect indicatiorAkeatetively, to

continue clearing without connecting to the in-band tone/announcement, the user shall disconnect the B-channel; send a
RELEASE message, start timer T308, and enter the Release Request state.

If the user connects to the provided in-band tone/announcement, thmayserbsequently continue clearitgefore the
receipt of a RELEASHrom the network) by disconnectirfgpm the B-channel; sending a RELEASEessage; starting
timer T308; and entering the Release Request state.

On receipt of the RELEASEessagethe network shall stopmer T306; disconnect antklease the B-channel; send a
RELEASE COMPLETE message; release the call reference, and return to the Null state.

If timer T306 expires, the network shall continue clearing by disconnecting the B-channel; sending a RELEASE
messageavith the cause number originally contained in BISCONNECT message; starting timE808, and entering
the Release Request state.

In addition to the original clearing cause, the RELEAB&Ssagenay contain a second cause information element with
cause Nol102,recovery on timer expinthis causenay optionally contain a diagnostic field identifying ttimer that
expired.

On receipt of the RELEASE message, the user shall act according to 5.3.3.

5.3.4.2 Clearing when tones/announcements not provided

When in-band tones/announcements raweprovided, theDISCONNECT message doest contain progress indicator
No. 8 in-band information or appropriate pattern now availablhe network shall initiate clearing by sending the
DISCONNECT message; start timer T305; disconnects the B-channel, and enters the Disconnect Indication state.

On the receipt of thBISCONNECT messageithout progress indicator No. 8)e user shall disconnect the B-channel;
send a RELEASE message; start timer T308, and enter the Release Request state.

On receipt of the RELEASEhessagethe network shall stogimer T305; release the B-channel; send a RELEASE
COMPLETE message; release the call reference, and return to the Null state.

If timer T305 expires, the network shall send a RELEASEssage tdhe user with the cause numbaniginally
contained in thdDISCONNECT message; start timéB08, and enter th&elease Request state. In addition to the
original clearing cause, the RELEASEessagenay contain a second Cause information element with causd O®).
recovery on timer expiry
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5.3.4.3 Completion of clearing

Following the receipt of a RELEASE COMPLETRessage fronthe network, the user shall sttper T308; release
both the B-channel and the call reference, and return to the Null state.

If a RELEASE COMPLETE is not received liye userbeforethe first expiry of timerT308, the RELEASHENnessage
shall be retransmitted arioner T308 shall be restarted. If no RELEASE COMPLETfessage is received from the
network before time308 expires a second time, the usealy place the B-channel in a maintenance condition; shall
release the call reference, and return to the Null state.

NOTE — The restart procedures contained in 5.5 may be used on B-channels in the maintenance condition.

5.3.5 Clear collision

Clear collision occurs when the user and the networlultaneously transfer DISCONNECT messages specifying the
samecall reference valuéVhen the networkeceives a DISCONNECT messagailst in the Disconnect Indication
state, the network shall stop timer T305 or T306 (whichever is running); disconnect the B-@hamtelisconnected);
send a RELEASHEnessage; start timdi308, and enter thBelease Request state. Similarly, when the resmrives a
DISCONNECT messagehilst in the Disconnect Request state, the user shall tstegy T305; send a RELEASE
message; start timer T308, and enter the Release Request state.

Clear collision can also occur when both sides simultaneously transfer RELBASEages related the same call
reference value. The entity receiving such a RELEA®Ssagevhilst within theRelease Request state shall dioper

T308; release the calkferenceand B-channel, and enter the Null state (without sendinga®iving a RELEASE
COMPLETE message).

5.4 In-band tones and announcements

When in-band tones/announcements not associated with a call state change geowided by the networkefore
reaching theActive state, a PROGRES®essage igeturned simultaneously with the application of the in-band
tone/announcement. The PROGRES8f®@ssagecontains theprogress indicator No. 8in-band information or
appropriate pattern is now available

When tones/announcemeihi@ve to be provided togetheith a call state change, then #ygpropriate message.g. for
ALERTING, DISCONNECT,etc., (see appropriate sectiomjth progress indicator No. 8n-band information or
appropriate pattern is now availabls sent simultaneously with the application of the in-band tone/announcement.

NOTES

1  When the network providéSCITT standardized telecommunicatioservicesthe service requirement for provision
of in-band tones/announcements is as indicated in the 1.200-Series Recommendations.

2  When thePROGRESS message used, the user may initiatall clearing as aesult of the applied in-band
tone/announcement, according to the procedures specified in 5.3.3.

3 The protocol currently described3m4 applies at thealling user-network interface. The protocol to be applied at the
internetwork interface and at the called user-network interface requires further study.

5.5 Restart procedure

The restart procedure is used to return calls to the Null state or the interface to an idle condition. The procedure is
usually invoked when the other side of the interface does not respond to other call rnessages or a failure has
occurred (e.g. following a data link failure, when a backup D-channel can be used, or follongrpithef timerT308

due to theabsence of response to a clearing messagepyitilso be initiated as a result of local failure, maintenance
action or mis-operation.

NOTES

1  Layer 3 proceduresndresources associated with thassalinks with SAPI =*0000 000” should bénitialized by
the restart procedures.

2  The call reference flag dhe global call reference applies testart procedures. In the case when both sides of the

interface initiate simultaneousestart requests, they shall be handled independently. In the case when the same channel(s) or
interface(s) are specified, they shall not be considered free for reuse until all the relevant restart procedures are completed.
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When
a) both the user and the network are aware of the configuration of the interface; and,
b) the interface is a basic access (Recommendation 1.431 [27]) where a point-to-point configuration exists; or

c) theinterface is a primary rate access (Recommendation 1.430 [46]);

then the user and the network shialpblementthe procedures db.5. In all othercases, the procedures ®f6 are
optional.

5.5.1 Sending RESTART message

A RESTART message is sent by the network or user equipment in order to return channels or interfaces to the Null state.
The Restart indicator information element shall be present in the REST&RJage tindicate whether aimdicated

channe] Single interfaceor All interfacesare to be restarted. If the Restart indicator information element is coded as
“Indicated channel”, or “Single interfacehd theinterface is one other than the one containing the D-channel, then the
Channel identification information element shall be present to indicate which channel or interface is to be returned to the
idle condition. If the Restart indicator information element is coded as “Single intedfadetheinterface is the one
containing the D-channel, then the Channel identificaitidformation elemenmmay beomitted. If the Restart indicator
information element is coded &All interfaces”then the Channel identificatiomformation element shall not be
included.

Upon transmitting the RESTARMessageéhe sender enters the Restart Request state, t8taet3 316, and waitdor a
RESTART ACKNOWLEDGE message. Also, no further RESTART messape#i be sent untii eRESTART
ACKNOWLEDGE s received or timeF316 expires. Receipt of a RESTARNCKNOWLEDGE message stops timer
T316, frees the channels and call reference values for reuse, and enters the Null state.

If a RESTART ACKNOWLEDGE message i®t received prior tahe expiry of timerT316 one omore subsequent
RESTART messagasay besent until BRESTART ACKNOWLEDGE message fisturned. Meanwhile, no calls shall

be placed or accepted over the channel or interface by the originator of the RESTART message. A network shall limit the
number of consecutive unsuccessful restart attempts to a default limit dMwvem this limit is reached, the network

shall make no further restart attempts. An indication will be provided to the appropriate maintenance entity. The channel
or interface is considered to be in an out-of-service condition until maintenance action has been taken.

NOTE - If a RESTART ACKNOWLEDGHNessage iseceived indicating only aubset of thespecified channels, an
indication shall be given to the maintenance entity. It is the responsibility of the maintenance entity to deteatréicéions shall be
taken on the channel(s) which have not been returned to the idle condition.

The RESTARTandRESTART ACKNOWLEDGE messagghall contain the global call referencalue (all zeros) to
which the Restart Request state is associated. Thessages are transferred tha appropriate point-to-point data link
in the multiple frame mode using the DL-DATA request primitive.

5.5.2 Receipt of RESTART message

Upon receiving a RESTART message the recipient shall enter the Restart state associated to the global call reference and
start timerT317; it shall then initiate theppropriate internal actions to return the specified channels to the idle
condition and calteferences to thBull state. Uporcompletion of internal clearing, tim@317 shall be stoppeshd a

RESTART ACKNOWLEDGE message transmitted to the originator, and the Null state entered.

NOTE 1 - If only asubset of thespecified channels have besaturned to thédle conditionwhen timerT317 expires, a
RESTART ACKNOWLEDGE message should be transmitted to the originator, containing a Channel identification information
element indicating the channel(s) that have been returned to the idle condition.

If timer T317 expires prior to completion of internal clearing an indication shall be setttetanaintenance entity
(i.e. a primitive should be transmitted to the system management entity).

NOTE 2 - Even if all call referenceare in theNull state, andall channelsare in theidle condition,the receiving entity
shall transmit a RESTART ACKNOWLEDGE message to the originator upon receiving a RESTART message.

If the Restart indicator information element is coded as “all interfabes’all calls on all interfaces associated with the
D-channel shall be cleared. If the Restart indicator information element is coded as “all inteafates”"Channel
identification information element is included, the Channel identification information element is treated as described
in 5.8.7.3.

If the Restart indicator information element is coded as “indicated chaandl'the Channel indicationformation
element is not included, then the procedures in 5.8.6.1 shall be followed.
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If the Restart indicator information element is coded as “single interfawkthatnterface includes the D-channel then
only those calls associated with the D-channel on that interface shall be cleared.

The receivingDSS1protocol control entity fothe global call reference shall indicate a restart requeshlyothose
DSS1 protocol control entities for specific call references which

a) are supported by theame Data LinkConnection Endpoint Identifie(DLCI) (see Recommenda-
tion Q.920) as the DSSprotocol control entity forthe global call reference whicheceived the
RESTART message; and

b) correspond to the specified channel(s) or interface(s), or (if the D-channehpliitly specified) are
not associated witny channel, including calls in the call establishment pliasehich a channel has
not yet been allocated.

The following entities shall be released:

a) B and H channels established by Q.98dssagescluding channels usefibr packet access (case B)
(consequently all virtual calls carried in the released channel(s) will be handled as described in 6.4.1);

b) user signalling bearer service connections.
c) other resources associated with a call reference, where specified in other DSS1 Recommendations.
NOTE 3 — Application to the Register procedures in Recommendation Q.932 requires further study.
The following entities shall not be released:
a) semi-permanent connections that are established by man-machine commands;

b) calls associated with DSS1 protocol control entities supportedyppLCl other than one supporting the
DSS1 protocol entity for the global call reference which received the RESTART message;

c) X.25virtual calls and permanent virtual circuits using SARG;

d) TID and USID values established using terminal initialization procedures (see Annex A/Q.932).

If semi-permanent connections established by man-machine command are implicitly sgbgifsggbcifying“single
interface or “all interfaces”), no action shall be taken on these channels, but a REATKRIDWLEDGE message
shall be returned containing the appropriate indications (i.e. “single interface” or “all interfaces”).

If semi-permanent connections established by man-machine command are explicitly s(iBcifietiding a Channel
identification information element in the RESTARMessage) no actioshall be taken on these channels, and a
STATUS message should be returned with cause8Rlio'identified channel does nekist optionally indicating in the
diagnostic field the channel(s) that could not be handled.

5.6 Call rearrangements

The elements of procedure in this subclaussride for physical layeand/or data linkayer rearrangements after a call

has entered thActive state as defined 2.1.5.The procedure is restricted to use onghme interfacstructure, and
resumption on theameB-channel. The use of call rearrangement procedure is restricted to basic access, i.e. it will not
be available for primary rate access. For call rearrangements controlled by an N8, Bee

The activation of this procedure at a user-network intenfis@gcorrespond to a number of possible evenish as the
following:

a) physical disconnection of user equipment and reconnection;
b) physical replacement of one user equipment by another;
c) the human user moves from one equipment to another;

d) suspension of call and its subsequent reactivation at the same user equipment.

These procedures have only local significariae, the invocation of call rearrangemeaffects only states at the
originating end, and it does not affect any terminating states.
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The procedures in this subsection are described in terms of functional messages and information elements.

If the proceduredor call suspension iithis subsection are not followed prior to thRysical disconnection of the
terminal from the interface, then the integrity of the call cannot be guaranteed by the network.

5.6.1  Call suspension

The procedure is initiated by the user, who shall send a SUSPa#¢Bageontaining the current call reference; start
timer T319, and enter the Suspend Request sfdte. usermay optionally include inthis message #it sequence
(e.g. IA5 characters) to be known llye application or human user, and by the network, as the call identity for
subsequent reconnection. Where no call identity information is included by the user, (e.g. the Callinfenmtityion
element is absent or empty) the network shall store this fact so that resumption is pofsitjea procedure conveying

no call identity information.

NOTE - Ifthe Call identity information element isresent with a null length, the message shall be handled as if it was
absent.

The defaultmaximumlength of the call identityaluewithin the Call identityinformation element is eight octets. If the
network receives a call identity value londgean themaximumlength supported, the network shall truncate the call
identity value to the maximum length; take the action specified in 5.8.7 and continue processing.

5.6.2  Call suspended

Following the receipt of a SUSPENDessagé¢he network enters the Suspend Request state. Aftesitive validation
of the received call identity the network shall send a SUSPENRNOWLEDGE messagend startimer T307.(The
value of T307 is specified i.1.)

At this time, the network shall consider the ceference to be releasadd enter the Null stafler that call reference.
The call identity associated with the suspended call has to be stored by the m@tdvadanot baccepted for another
suspension until it is released.

The B-channel involved ithe connection will beeserved bythe networkuntil reconnection of the calbr until a
clearing cause occurs, e.g. expiry of timer T307). A NOTIFY messagenotification indicator No. O (user suspended)
is sent to the other user.

When the usereceivesthe SUSPENDACKNOWLEDGE messagethe user shall stopimer T319, release the
B-channel and call reference, and enter the Null state.

Following the receipt of the SUSPENECKNOWLEDGE messagehe usemay disconnect the underlying data link
connection. In any case,ttie usemphysically disconnectsom the interface without having disconnected the data link
connection, standard data litkyer procedures are started the network side of the data linkyer supervision,
resulting in the release of the data link layer connection.

5.6.3  Call suspend error

If the network does not support the call rearrangement procedures, it shall reject a SUB&§SE{e according to the

error handling procedures of 5.8.4. If the network supports the call rearrangement procedures on a subscription basis, but
the user does not subscribe to #eevice,the network shall reject a SUSPENESsagavith cause No50, requested

facility not subscribedthe Cause information element shall not contain a diagnostic field under these circumstances.

On receipt of a SUSPENDnessagethe network will respond by sending a SUSPEND REJE@&ssagewith
cause No. 84c¢all identity in useif the information contained in the SUSPENessage isiot sufficient toavoid
ambiguities on subsequent call re-establishment. Thisaply, in particularwhen at agiven user-network interface, a
SUSPENDmessage is receivedth a call identity sequencaready in use, owhen the SUSPENessage does not
contain any call identity sequence and the null-value call identitiyéady allocated fahat interface. On receipt of the
SUSPEND REJECTessagethe user shall stopmer T319, and return to thactive state. If timeff319 expires, the
user shall notify the user application and return to the Active state.

In these cases the state of the call is not altered within the network (i.e. it remains in the Active state).
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5.6.4 Call re-establishment

At the connection end where suspensiaas initiated, the usenay request re-establishment of a call after physical
reconnection of a terminal by sending a RESUME message containing the call identity exaetlyuasd at théme of

call suspension; starting timer T318, and entering the Resume Request state. If the SU&REMJRId not include a
Call identity information elementhen the corresponding RESUMEessageshall also not include a Call identity
information element. The call reference included in the RESUME message is chosen by the user accordiogral the
allocation of outgoing call reference (s&8).

On receipt of a RESUMImessagethe network enters tHeesume Request state. After a positive validatiothefcall

identity that relates to the suspended call containing a valid identity that relates to a currently suspended call, the
network shall, send a RESUMECKNOWLEDGE message tthe user; release the call identity; stoper T307 and

enter theActive state. ThReRESUMEACKNOWLEDGE messagshall specifythe B-channeteserved tahe call by the

network by means of the channel identification element, c8deldannel is indicated, no alternative is acceptable

The network shall also send a NOTIFY message with the notification indicsg¢edesumetb the other user.

No memory ofthe previously received call identity sequence is keptthy networkafter sendingthe RESUME
ACKNOWLEDGE message. This call identity is now available for another suspension.

On receipt of the RESUME ACKNOWLEDGE message, the user shall, stop timer T318 and enter the Active state.

No compatibility is performed during the call arrangement phase.

5.6.5 Call resume errors

If the network does not support the call rearrangement procedures, it shall reject a REf®S84Fe according to the
error handling procedures 5f8.3.2 a). For thispurpose, the RESUMEnessagewould be deemed to be an
unrecognized message.

If a receivedRESUME messagecannot be actioned by the network (e.g. as a result of an unknown call identity, a
RESUME REJECT message shall be returned to the requesting user indicating one of the following causes:

a) No. 83 -A suspended call exists, but this call identity does not
b) No. 85 -No call suspendear

c) No. 86 —Call having the requested call identity has been cleared
The call identity remains unknown. The call reference contained in the REShHd&age is released by btitle user
and network sideUpon receipt of the RESUME REJEGiessagehe user shall, stofimer T318, and enter the Null
state.

If timer T307 expires the network shall initiate clearing of the network connection with cause Neect®2ry on timer
expiry; discard the call identity and release the reserved B-channel.

On release, the call identity can then be used for subsequent call suspension. If before the expiry 30 Tither call is
cleared by the remote user, the B-channel reservation is released but the callidgntigpreserved by some networks
along with a clearing cause (e.g. cause Nont6mnal clearing.

If timer T318 expires, the user shall initiate call clearing in accordance with 5.3.2 f).

5.6.6  Double suspension
Simultaneous suspension of the call at both ends is possible. The proceduregpuiverdthis from occurring. If

double suspensions are not desired the users must protect against this lgeather e.g. highdayer negotiation
protocols.

5.6.7  Call re-arrangement notification controlled by an NT2
When the caltearrangement is controlled by the NT2, the procedures shall be applied by the NT2 at reference point S.

The NT2 shallinform the remoteuser by sending &lOTIFY messagealescribed irb.6.2 and 5.6.4cross reference
point T.
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5.7 Call collisions

Call collisions as such cannot occur at the netwénky simultaneous incoming or outgoing calls are death
separately and assigned different call references.

Channel selection conflictrayoccur if an incoming call and outgoing call selectshmechannel. This is resolved by
the network through channel selection mechanisms described in 5.1.2 and 5.2.2.

In the case ofsuch conflicts, the network shajive priority tothe incoming calbverthe call requesteceived from the
user. It shall clear the outgoing call whenever the B-channel cannot be, allocated by the network or accepted by the user
originating the call.

NOTE — Some terminal adaptors supporting existing non-voice terminals (e.g. Recommefi@afionay need toesolve
double channel selection by clearitg incoming callandreattempting the outgoinzall setup in order to satisfy the requirements of
the interface at reference point R.

5.8 Handling of error conditions

All procedures transferring signalling information by usingghetocol discriminator 0f.931user-network call control
messages are applicable only to those messageh passthe checks described §8.1 through 5.8.7The error
handling procedures 6£8.1 through 5.8.7pply to messagessing an ordinary call reference or the global call
reference, except where otherwise noted.

Detailed error handling procedures amgplementation dependenaind may vary fromnetwork to network. However,
capabilities facilitating the orderly treatment of error conditions are provated this section and shall h@ovided in
each implementation.

Subclauses 5.8.1 through 5.8.7 are listed in order of precedence.

5.8.1 Protocol discrimination error

When amessage is receivedth a protocol discriminator coded oth#ran Q.931 user-network call control message
that message shall be ignored, means to do nothing, as if the message had never been received.

5.8.2  Message too short

When amessage is receivehat is too short to containceamplete message type information elemgrat messagehall
be ignored.

5.8.3 Call reference error

5.8.3.1 Invalid Call reference format
If the Call reference information element octet 1, bits 5 through 8 do not equal 0000, then the message shall be ignored.

If the Call reference information element octet 1, bits 1 through 4 indicate a length graaténemaximumlength
supported by the receiving equipment (see 4.3), then the message shall be ignored.

When amessage is receivedth thedummycall reference it shall be ignored unless it is requicech supplementary
service (see Recommendation Q.932 [4]).

5.8.3.2 Call reference procedural errors

Only item f) applies to messages using the global call reference.

a) Whenever any message exc&ETUP, RELEASE, RELEASE COMPLETE, STATUS, STATUS
ENQUIRY or (for networks supportinthe call rearrangement procedure$ &) RESUME isreceived
specifying a call referenaghich it does not recognize as relating toaative call or a call in progress,
clearing is initiated by sending a RELEAStessagavith cause No81, “invalid call referencevalue”
and following the procedures in 5.3, specifying the call reference in the received message.

Alternatively, the receiving entitynay send a RELEASE COMPLETHEessagewith cause No. 81,
“invalid call reference value” and remain in the Null state.
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b) When a RELEASHEnessage is receivédat specified a call reference which is not recognized as relating
to an active call or a call in progress, a RELEASE COMPLEHESsagevith cause No81, “invalid call
reference value” is returned, specifying the call reference in the received message.

c) When a RELEASE COMPLETHEnessage is received specifyingcall reference which it does not
recognize as relating to an active call or a call in progress, no action should be taken.

d) When a SETUP or RESUMBessage is received specifyingcall reference which is recognized as
relating to an active call or to a call in progremsd with a calkeference flag incorrectly set tt”, that
message shall be ignored.

e) When a SETURnessage is received specifyingal reference which is recognized as relating to an
active call, or a call in progress, this SETUP message shall be ignored.

f)  Whenany message except RESTART, RESTART ACKNOWLEDGE, or STATUS is recasiad the
global call reference, no action should be taketh@amessagand aSTATUS messagesing theglobal
call referencewith a call state indicating the current state associated withlohal call reference and
cause No. 81 “invalid call reference value” shall be returned.

g) When a STATUS message is received specifying a call reference which is not recognized as relating to an
active call or to a call in progress, the procedures of 5.8.11 shall apply.

h) When aSTATUS ENQUIRY message is received specifyingall reference which is not recognized as
relating to an active call or to a call in progress, the procedures of 5.8.10 shall apply.

NOTE — Some implementations conforming to Recommend&i®381 (1988)may choose to initiate clearing by
sending a RELEASE message with cause Nan®alid call referencevalueandcontinue tofollow the procedures in 5.3,
specifying the call reference inthe received message, or respond with RELEASE COMPLETE message with
cause No. 8linvalid call reference valuand remain in the Null state.

5.8.4  Message type or message sequence errors

Whenever an unexpected message, except RELEASE or RELEASE COMPLETE, or unrecogsizggk is received
in any state othethan the Null state, 8TATUS messagshall be returned with cause No. 98essag@ot compatible
with call state or message type non-existemarimplementea@nd the corresponding diagnostic. If a network or user
can distinguish between unimplemented (or non-existee§sage typeand implemented message typashich are
incompatible with the call state, then a STATUS message may be sent with one of the following causes:

a) cause No. 9hessage type non-existent or not implemermted

b) cause No. 10fnessage not compatible with call state

Alternatively, a STATUS ENQUIRY messag®ay besent requesting the call state of the ensge5.8.10). Nochange
in state shall benade in either case #iis time. This alternative is naipplicable to messagesing the global call
reference.

However, two exceptions tthis procedure exist. The first exception is when the network or theresgives an
unexpected RELEASE message (e.g. if the DISCONNECT message was corrupted by undetected transmission errors). In
this case no STATUS or STATUS ENQUIRY messagesent. Whenever the netwomeceives an unexpected
RELEASE messagéehe network shall disconnect arelease the B-channel; clear the network conneetiahthecall

to theremoteuser with the cause in the RELEA&tessageent by the user or, if not included, cause No.ri&ikmal,
unspecifiedreturn a RELEASE COMPLETE message to the user; release the call reference, stop all timers and enter the
Null state. Whenever the usarceives an unexpected RELEASE messtdgeuser shall disconnect arelease the B-

channel; return a RELEASE COMPLETHessage tthe network; release the call reference; stop all tinaerd,enter

the Null state.

The second exception is when the network or the tesmgives an unexpected RELEASE COMPLEfEssage.
Whenever the networkeceives an unexpected RELEASE COMPLETE messthgenetwork shall disconnect and
release the B-channel; clear the network conneetimhthe call to theemoteuser with the cause indicated by the user
or, if not included, cause Na&11, protocol error, unspecifiedrelease the call reference; stop all timansl enter the
Null state. Whenever the userceives an unexpected RELEASE COMPLETE mesgageuser shall disconnect and
release the B-channel; release the call reference; stop all timers, and enter the Null state.
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5.8.5 General information element errors

The general information element error procedumey also apply to information elements in codesster than 0. In
that case, the diagnostics in the cause information elemayindicate information elements othéran those in
codeset 0 by applying the locking or non-locking shift procedures as descrhéd in

5.8.5.1 Information element out of sequence

A variable length information element which has a cod#ue lowerthan the codevalue of the variable length
information element preceding it shall be considered as an out of sequence information element.

If the network or usereceives a messagmntaining an out of sequence information elementnay ignore this
information elemenand continue tgrocessthe message. Ithis information ismandatory,and the network or user
chooses to ignore this out of sequence information elertiemt,the error handling procedui@ missing mandatory
information elements as describecbiB.6.1 shall béollowed. If the ignored information element is Aorandatory, the
receiver continues to process the message.

NOTE — Some implementations may choose to process all the information elesneivsd in anessage regardless of the
order in which they are placed.

5.8.5.2 Duplicated information elements

If an information element is repeated in a messagehioh repetition of the information element is not permittady

the contents of information element appearing first shalidralled and all subsequent repetitions ofitiiermation

element shall be ignoredVhen repetition ofinformation elements is permitted, ontiie contents of permitted
information elements shall be handled. If the limit on repetition of information elements is exceeded, the contents of
information elements appearing first up to the limit of repetitions shdibhdled and all subsequent repetitions of the
information element shall be ignored.

5.8.6  Mandatory information element errors

5.8.6.1 Mandatory information element missing

When amessag®ther than SETURDISCONNECT, RELEASE or RELEASE COMPLETE is receiwglich has one
or more mandatory information elements missingaciion should be taken on theessageand no state change should
occur. A STATUS message is then returned with cause Non&@datory information element is missing

When a SETUP or RELEASHessage is receivatdhich has one omore mandatory information elements missing, a
RELEASE COMPLETE message with cause No.rBéndatory information element is missisitall be returned.

When aDISCONNECT message is receiveith the cause information element missing, the actions taken shall be the
same as if a DISCONNECT messagéh cause No31, normal, unspecifiedvas received (se&3), with theexception

that the RELEASEmMessagesent on the local interface contains cause ®&).mandatory information element is
missing

When a RELEASE COMPLETE message is received with a cause information element missing, it will be assumed that a
RELEASE COMPLETE message was received with caus@Nmormal, unspecified

5.8.6.2 Mandatory information element content error

When amessag®ther than SETUFDISCONNECT, RELEASE, or RELEASE COMPLETE is receiwglich has one
or more mandatory information elememigh invalid content, no action should be taken onrtressageind nostate
change should occur. A STATUS message is then returned with cause No. 100, “invalid information element contents”.

When a SETUP or RELEASHEessage is receivedhich has one omore mandatory information elememigh invalid
content, a RELEASE COMPLETEessagewith cause No0.100, “invalid information element contents” shall be
returned.

When aDISCONNECT message is receiveith invalid content of the Cause information element, the actions shall be
the same as if a DISCONNECT messagith cause No31, “normal, unspecified” was received ($&8), with the
exception that the RELEASHEessagesent on the local interface contains cause 1@, “invalid information element
contents”.
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When a RELEASE COMPLETHEessage is receivedth invalid content of the Cause information element, it will be
assumed that a RELEASE COMPLETE message was received with cause No. 31, “normal, unspecified”.

Information elementsvith a length exceeding thmaximumlength (given in 3) shall be treated as an information
element with content error.

NOTE — As an option ofhe user equipment (e.g. NT2), causdues, location codesind diagnostics which are not
understood by the NT2 may be passed on to anahtity (e.g. user or NT2) instead of treating the cawae as if it were
cause No. 31normal, unspecifiedindsending cause NA.00, invalid information element contentgith the RELEASE message.
This option is intended to aid user equipment to be compatible with future additions of cause values, locatiord datgsostics to
the Recommendation.

5.8.7  Non-mandatory information element errors

The following subclauses identify actions on information elements not recognized as mandatory.

5.8.7.1 Unrecognized information element

When amessage is receivedhich has one omoreunrecognized information elements, the receiving entity shaitk
whetherany are encoded tmdicate “comprehension required” (refer T@ble4-3/Q.931 for information element
identifiers reserveaith this meaning). lany unrecognized information element is encoddddizate “comprehension
required” then the procedures 518.6.1 are followed, i.e. as if a “missingnandatory information element” error
condition had occurred. If all unrecognized information elementaarencoded to indicate “comprehension required”,
then the receiving entity shall proceed as follows:

Action shall be taken on thmessageand thosenformation elements which are recogniztd have validcontent.

When thereceived message @gher thanDISCONNECT, RELEASE or RELEASE COMPLETE, a STATW®#ssage

may be returned containing one cause information element. The STAEBSgéndicates the call state of theceiver

after taking action othe message. The Cause information elensdwatll contain cause N@®9, “information element
non-existent or not implemented”, and the diagnostic field, if present, shall contain the information element identifier for
each information element which was unrecognized.

Subsequent actions are determined by the sender of the unrecognized information elements. If anelesaie
contains one or more unrecognized information elements, the error is reported to the local user in the following manner:

a) When a DISCONNECT message is received which has one or more unizeddgformation elements, a
RELEASE messagevith cause N099, “information element non-existent or not implemented”, shall be
returned. The Cause information element diagnostic field, if present, shall contaimfomeation
element identifier for each information element which was unrecognized.

b) When a RELEASHnessage is receivaghich has one omore unrecognized information elements, a
RELEASE COMPLETE messagewith cause No. 99 ‘“information element non-existent or not
implemented”, shall be returned. The Cause information element diagnostic field, if present, shall contain
the information element identifier for each information element which was unrecognized.

c) When a RELEASE COMPLETHessage is receivethich has one omoreunrecognized information
elements, no action shall be taken on the unrecognized information.

NOTE - The diagnostic(s) afause No. 99 facilitates the decisionselecting arappropriaterecoveryprocedure at the
reception of eSTATUS message. Therefore, it is recommended to provide cause No. 99 with diagnostic(s) if a layer 3 entity expects
the peer to take an appropriate action at the receipt of a STATUS message, although inclusion of diagnostic(s) is optional.

5.8.7.2 Non-mandatory information element content error

When amessage is receivethich has one omore non-mandatory information elementith invalid content, action

shall be taken on thmessagand thosenformation elements which are recognizedihave validcontent. A STATUS

message may be returned containing one Cause information element. The STATUS message indicates the call state of the
receiver after taking action othe message. The Cause information elemsmdll contain cause NdA.00 “invalid

information element contentsénd the diagnostic field, if present, shall containitfiermation element identifier for

each information element which has invalid contents.
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Information elements with a length exceeding the maximum length (given in 3) will be treated as an information element
with content error. Bufor access information elements (e.g. User-user information ele@eid party subaddress
information element), cause Nd3, “access information discarded” is used instead of cause 1R0.“invalid
information element contentsHowever, in somenetworks, access information elememisy be truncated and
processed.

The Call identity information element shall have a special treatment and shall be truncgiestassed in thease that
it exceeds the maximum length implemented.

NOTE — As an option ofuser equipment (e.g. NT2), causalues, location codesnd diagnostics which are not
understood by the NT2 may be accepted, or in the case of an NT2, passed on toeatibti{erg. user or NT2) instead ighoring
the cause informatioelement contentandoptionally sending &TATUS message with cause Nb0O, invalid information element
contents This option is intended to aid user equipment tadmpatible with future additions of cause values, location codes and
diagnostics to the Recommendation.

5.8.7.3 Unexpected recognized information element

When amessage is receivedth a recognized information element that is marked as comprehensioequired and is
not defined to be contained in thaessagethe receiving entity shallexcept as noted below) trethe information
element as an unrecognized information elenzamt follow the procedures defined !8.7.1. When anessage is
receivedwith a recognized information element thatnisrked as comprehensisaquired and is not defined to be
contained in that message, the receiving entity shall follow the procedssfl.

NOTE — Some implementations may chose to process unexpected recognized information elemehéspubesdure for
processing the information element is independent of the message in which it is received.

5.8.8 Data link reset

Whenever &).931entity is informed of a spontaneous data lenfer reset by means tife DL-ESTABLISH indication
primitive, the following procedures apply:

a) For calls in the Overlap Sending and Overlap Receiving states, the entity shall initiate clearing by sending
a DISCONNECT message with cause No.téinporary failure and following the procedures 513.

b) For calls in the disestablishment phase (sfdfiels N12, N19, N22, U11, U12 and U19), no action shall
be taken.

c) Calls in the establishment phase (states N1, N3, N4, N6, N7, N8, N9, U1, U3, U4, U6, U7, U8 and U9)
and in theActive, Suspend Requesthd Resume Request states shall be maintained according to the
procedures contained in other parts of 5.

5.8.9 Data link failure

Whenever the network layer entity is notifieditsydata linklayer entity via the DL-RELEASEdicationprimitive that
there is a data link layer malfunction, the following procedure shall apply:

a) Any calls not in the Active state shall be cleared internally.
b) For any call in the Active state a timer T309 shall be started (if implemented).
If timer T309 is already running, it shall not be restarted.
The Q.931 entity shall request layer 2 reestablishment by sending a DL-ESTABLISH request primitive.

Wheninformed of layer 2 re-establishment by meanthefDL-ESTABLISH confirmation primitive, the
following procedure shall apply:

the Q.931 entity shall stop timer T309, and either:

— the Q.931 entity shall send a STATUS message with caus&lNwormal, unspecifiedo report the
current state to the peer entity; or

— the Q.931entity shallperformthe status enquiry procedure according18.10 toverify the call
state of the peer entity.

If timer T309 expires prior to data link reestablishment, the network shall clear the network connection
and call to theremoteuser with cause Na27, destination out of orderdisconnect andelease the
B-channel; release the call reference, and enter the Null state.

If timer T309 expires prior to data link reestablishment, the user shall clear the attached connection (if
any)with cause No27, destination out of orderdisconnect andelease the B-channel; release the call
reference, and enter the Null state.

When a back-up D-channel is available, the procedures in Annex F may be used.
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The implementation of timer T309 in the user side is optional and in the network side is mandatory.

When a Q.93lentity internally clears the call as a result of data link failure, as an optionayitrequest the
restablishment of the data link in order to attempt to send a DISCONNECT message accross the interface.

5.8.10 Status enquiry procedure

Whenever an entity wishes to check the correctness of a call stapeat entity, a STATUS ENQUIRY message may
be sent requesting the call state. Thiay, in particular, apply to procedural error conditions described5i8.8
and 5.8.9.

Upon sending the STATUENQUIRY message, timeF322 shall be started in anticipation refceiving a STATUS
messageWhile timer T322 is runningpnly one outstanding requésir call state informatioshall exist. Therefore, if
timer T322 isalreadyrunning, it shall not be restarted. If a clearmgssage is received before tinT822 expires,

timer T322 shall be stopped, and call clearing shall continue.

Upon receipt of a STATUS ENQUIRY messagjee receiver shall respondith a STATUS message, reporting the
current call state (the current state ofagtive call or a call in progress, thre Null state if the calleference does not
relate to an active call or to a call in progrems)l cause N0, response to STATUSNQUIRYor No. 97,message
type non-existent or not implemeni{géde5.8.4).Receipt of the STATUENQUIRY message doewmt result in a state
change.

The sending or receipt of the STATUWSessage irsuch a situation will not directlgffectthe call state of either the
sender or receiver. The side having receited STATUSmessageshall inspect the Cause information element. If the
STATUS messageontains cause No. 9iessage type non-existentrat implementedtimer T322 shall continue to
time for an explicit response the STATUSENQUIRY message. If a STATUS message is receibed contains
cause No. 30response to status enquitymer T322 shall be stoppeand theappropriate action taken, based on the
information in that STATUSnessage, relative the current state of theceiver. If timerfT322 expiresand aSTATUS
messagevith cause No. 97message type non-existentnmt implementedvas received, the appropriate action shall be
taken, based on the information in that STATUS message, relative to the current call state of the receiver.

These furtherappropriate actionsare implementation dependeitowever,the actions prescribed in the following
subclause shall apply.

If timer T322 expiresand noSTATUS message was receivéite STATUSENQUIRY messagenay beretransmitted

one or more times until a response is received. The number of times the SEATYUARY message is retransmitted as

an implementation dependent value. The call shall be cleared to the local interface with causeéeNmaotary failure

if the STATUS ENQUIRY is retransmitted the maximum number of times. If appropriate, the network shall also clear the
network connection, using cause No. &lmporary failure

5.8.11 Receiving a STATUS message

On receipt of a STATUS message reporting an incompatible state, the receiving entity shall

a) clear the call by sending the appropriate cleamegsagevith cause Nol101, messageot compatible
with call state or

b) take other actions which attempt to cover from a mismatch and which are an implementation option.

Except for the following rules, the determination of which states are incompatible is left as an implementation decision:

a) Ifa STATUS messagadicatingany call state excepite Null state iseceived inthe Null state, then the
receiving entity shall either

1) send a RELEASHnessageavith cause N0o101, messageiot compatiblewith call state and then
follow the procedures of 5.3; or

2) send a RELEASE COMPLETHessagevith cause Nol101, messagenot compatiblewith call
state and remain in the Null state.
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b) If a STATUS messagmdicating any call state excephe Null state igeceived inthe release request
state, no action shall be taken.

c) Ifa STATUS message, indicating the Null state, is received in any state #wcéftll state, theeceiver
shall release all resources and move into the Null state.

When in the Null state, theeceiver of a STATUS messagalicating the Null state shathke no action othehan to
discard the message and shall remain in the Null state.

A STATUS message may be received indicating a compatible call state but containing one of the following causes:
i)  No. 96 —Mandatory information element is missjng
ii) No. 97 —Message type non-existing or not implemented
iii) No. 99 —Information element non-existent or not implemented

iv)  No. 100 —Invalid information element contents

In this casethe actions to be taken are an implementation option. If other procedures are not defireivke shall
clear the call with the appropriate procedure defined in 5.3, using the cause specified in the received STATUS message.

On receipt of a STATUS message specifyting global call referencand reporting aimncompatible state in the restart
request or restart state, the receivipd31 entity shallinform layer managemerstnd take no further action othis
message.

When in the Null state, then on receipt of a STATUS message with the global call reference no action shall be taken.

NOTE - Further actions as a result of higher lagetivity (e.g. system or layenanagementpnd implementation
dependent (including the retransmission of RESTART).

Except forthe abovecase, the error handling procedures whesneiving a STATUS message specifythg global call
reference are an implementation option.

5.9 User notification procedure

This procedure allows the network to notify a user of any appropriate call-related event duaictivéhstate of a call. It
also allows a user to notifihe remoteuser ofany appropriate call-related eveshiring theactive state of a call by
sending a NOTIFY message containing a notify indicator to the network; upon receiptroésisagethe networkmust
send aNOTIFY messageontaining thesame notifyindicator to the other usémvolved inthe call. No state change
occurs at any of the interface sides following the sending or the receipt of this message.

5.10 Basic telecommunication service identification and selection

Procedures for bearer capability selection are describgd inandprocedures fohigh layer compatibility selection are
described irb.12.

When these procedures are used, the user shall ensure that the first High layer compatibility informatiosheliipent
compatible with the first Bearer capability information element.

For teleservices, the netwoand the destination user shaléntify the requestetkleservices by takinthe presented

Bearer capabilitand High layer compatibility information elements &l combinations. Where a permutation is not
defined as a legal basic telecommunications service, that permutation shall be ignored. Where a permutation is defined as
a legal basic telecommunications service, that permutation may be considered for the purposes of service provision.

For bearer servicegzhe High layer compatibility information element, ihcluded, does not identify a supported
teleservice and the contents of the High layer compatibility information elemmeottused by the network. The network
and the destination user shiéntify the requested bearservices fronthe values ofthe presented Beareapability
information elements.

NOTES

1  Each basic telecommunicatiservice will havethe required Bearer capability informatielement encodingsnd if
applicable, the required High layer compatibility information element encodings, defined for that service.

2  These requirements do not preclude the user perforoungpatibility checking on all compatibility information
according to Annex B.

154 Recommendation Q.931  (03/93)



5.11  Signalling procedures for bearer capability selection

The procedures in this subcladsam anoptional part of thislkecommendation, but are a mandatory requirefoeithe
provision of certain bearer services or teleservices. Provision of these procedures beweainating user and the
originating network, andilso between the destination netwarkd the destination user, is thus subjecbitateral
agreement, e.g. a subscription arrangement for the provision of that bearer service or teleservice to each user.

These procedures shalbply only inthe case wherghe call, or call request, as currently routed, is entirely within the
ISDN. It will not apply to situations involving interworking with non-ISDNs.

NOTE — Theuse of theLow layer compatibility information element in conjunction witlese procedures requires further
study and the interpretation of any received Low layer compatibility information element is not defined.

5.11.1 Procedures for the originating user to indicate bearer capability selection is allowed

5.11.1.1 Normal operation

For some bearer services or teleservices, the originating user can indicate that
— fallback to an alternative bearer capability is allowed; or

— fallback to an alternative bearer capability is not allowed.

If the calling user allowgallback to occur to an alternative bearer capabittign the user shall indicate this to the
network by means of repeated Bearer capability information elemdéhis the SETUPmessagesent to indicate the
presence of a call request. This procedure allowsagimum oftwo Bearer capability information elements in the
SETUP message.

The order of the information elements shall indicateptiarity of the bearer capabilities. Bea@pability information
elements shall be in ascending order of priority, i.e. a subsequent Bagability information element shall indicate a
bearer capability with higher priority.

If fallback allowed is indicated in the SETURessage as described abavegfallback occurs athe destination user, or
fallback doesot occur, the originating network shall include in the CONNEfEssagesent to the calling user the
Bearer capability information element of the resultant bearer service or teleservice.

If fallback allowed isindicated in the SETUImessage as described aboaed fallback occurswithin the ISDN (e.qg.
bearer capability selection is not supportedher selected route does not support the preferred bearer capability), the
originating network shall include in a PROGRES®8ssage oother appropriate call controlessagsent to the calling

user a Progress indicator information element withpttogiress description No. Biterworking has occurrednd has
resulted in a telecommunication service charigee originating network shall include the Beasapability information
element of the resultant bearer service or teleservice.

5.11.1.2 Exceptional procedures

The procedures of 5.8 shall apply, with the addition that

a) If the calling usereceives no Bearer capability information elemerthien CONNECTmessage, or prior
to the CONNECTmessage in somether call control messagthe user shalassumethat thebearer
service or teleservice correspondstte first Bearecapability information elemerthat the user included
in the SETUP message.

b) If the calling usereceives a Progress indicator information elenvéttt a progress description No. 1,
call is not end-to-end ISDN, further call progress information may be available in-bapdogress
description No. 2destination address is non-ISD8ubsequent to a Progress indicator information
element with aprogress description No. Snterworking has occurredand hasresulted in a
telecommunication servieahange then the lasteceived Progress indicator information element shall be
taken account of. Wher#he progress description is No. tall is not end-to-end ISDN, further call
progress information may be available in-baodprogress description is No. @estination address is
non-ISDNthe user shalassume a bearer service category of circuit-mode 64 kbitldz8structured
usable for 3.1 kHz audio information transfer.
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5.11.2 Procedures for bearer capability selection at the destination side

5.11.2.1 Normal operation

If the calling user and the netwoxperator allow fallback to occur to an alternative bearer capalbitign the
destination network shall indicate this to the destination usemésns of repeated Bearer capability information
elements within the SETUP message sent to indicate the presence of a call request.

The order of the information elements shall indicateptiierity of the bearer capabilities. Beapability information
elements shall be in ascending order of priority, i.e. a subsequent Baaability information element shall indicate a
bearer capability with higher priority.

If fallback allowed is indicated in the SETUP message as described abdvilne user wishes &mcepthe call without
having fallback occurthe user shall include in the CONNEGTessagesent to the network the Beareapability
information element of the requested bearer service or teleservice.

If fallback allowed isindicated in the SETUessage as described aboweq the user wishes tmceptthe call with
having fallback occur tahe lowestpriority alternative bearer capabilitthe usermay, but need not, include in the
CONNECT messagsent to the network the Bearespability information element @he alternative beareservice or
teleservice.

If no Bearer capability information elementiiglicated by the called user, the network skalumethat the lowest
priority bearer capability is selected.

If fallback allowed isindicated in the call request, and no interworking has been encounteredp(ogress descrip-
tion No. 1, call is not end-to-end ISDN, further call progress information may be available in-banmogress
description No. 2destination address is non-ISDihNas not been sent), the destination network shall indicate the
resultant bearer capability and connectigpe tothe originating network at th@me the bearer is establishezlen if no
Bearer capability information element is received from the destination user.

5.11.2.2 Exceptional procedures

The procedures of 5.8 shall apply.
5.11.3 Procedures for interworking with private ISDNs

5.11.3.1 Procedures for the originating user to indicate bearer capability selection is allowed

The procedures of 5.11.1 shall apply.
5.11.3.2 Procedures for bearer capability selection at the destination side of a public ISDN

5.11.3.2.1  Normal operation

If a private ISDN isattached to theccess athe destination interface, the following procedures are applicable at call
request. The private ISDN acts as the called user.

If the calling user allowfallback to occur to an alternative bearer capabilitgn the network shall indicate this to the
called user by means of repeated Bearer capability information elewithitsthe SETUPmessagaent to indicate the
presence of a call request.

The order of the information elements shall indicateptiaity of the bearer capabilities. Beaa@apability information
elements shall be in ascending order of priority, i.e. a subsequent Baaability information element shall indicate a
bearer capability with higher priority.

If fallback allowed isindicated in the SETURessage as described abomed fallback occurs athe destination user
(beyondthe private ISDN) or fallback doesot occur, the user shall include in the CONNE@&ssagesent to the
network the Bearer capability information element of the resultant bearer service or teleservice.

If fallback allowed isindicated in the SETURessage as described abaued fallback occurawithin the private ISDN,
the user shall include in a PROGRE®R8ssage oother appropriate call controlessagsent to the network a Progress
indicator information element with progress description No. fterworking has occurre@nd hasresulted in a
telecommunication servioghange The user shall include the Beaapability information element dhe resultant
bearer service or teleservice.
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5.11.3.2.2  Exceptional procedures

The procedures of 5.8 shall apply, with the addition that

a) If the networkreceives no Bearer capability information elemerthimn CONNECTmessage, or prior to
the CONNECTmessage in somether call control messagthe network shalbssumethat thebearer
service or teleservice correspondsthe first Bearercapability information elemerthat the network
included in the SETUP message.

NOTE - In addition, a progress description No. 5 shalkrdiarned to thecalling user in theCONNECT
message, unless a progress description No. 1 or No. 2 is returnedCONNECT message. The lowest priority
Bearer capability information element is also returned in the CONNECT messagel(séel).

b) If the networkreceives a Progress indicator information elemétit a progress description No. &all is
not end-to-end ISDN, further call progress information may be available in-dwapebgress description
No. 2, destination address is non-ISDbsequent to a Progress indicator information element with a
progress description No.iBterworking has occurrednd hasresulted in a telecommunication service
change then the lasteceived Progress indicator information element shall be taken acfoMdhere
the progress description is No.chll is not end-to-end ISDN, further call progress information may be
available in-bandor theprogress description is No.d&stination address is non-ISONe network shall
assume a bearer service category of circuit-mode 64 kbkI4z8structured usabléor 3.1 kHz audio
information transfer.

5.12  Signalling procedures for high layer compatibility selection

The procedures in this subcladsam anoptional part of thislkecommendation, but are a mandatory requirefoeithe
provision of certain teleservices. Provision of these procedures between the originatargiuberoriginating network,
and also between the destination netwakd the destination user is thus subject to bilateggeement, e.g. a
subscription arrangement for the provision of that teleservice to each user.

These procedures shalbply only inthe case wherghe call, or call request, as currently routed, is entirely within the
ISDN. It will not apply to situations involving interworking with non-ISDNSs.

5.12.1 Procedures for the originating user to indicate high layer compatibility selection is allowed

5.12.1.1 Normal operation

In some networks, the originating user can indicate that
— fallback to an alternative high layer compatibility is allowed; or

— fallback to an alternative high layer compatibility is not allowed.

If the calling user allow$allback to occur to an alternativegh layer compatibility,then the user shall indicate this to
the network bymeans of repeated High layer compatibility information elemeittsin the SETUPmessagesent to
indicate the presence of a call request. This procedure allomaxianum oftwo High layer compatibility information
elements in the SETUP message.

The order of the information elements shall be in ascending order of priority, i.e. a subsequéediigbmpatibility
information element shall indicate a high layer compatibility with higher priority.

If fallback allowed is indicated in the SETURessage as described abaedfallback occurs athe destination user, or
fallback doesnot occur, the originating network shall include in the CONNEfEssagesent to the calling user the
High layer compatibility information element of the resultant high layer compatibility.

If fallback allowed isindicated in the SETUnessage as described aboaed fallback occurswithin the ISDN, the
originating network shall include in a PROGRES®8ssage oother appropriate call controlessagsent to the calling
user a Progress indicator information element withpitogress description No. iBterworking has occurrednd has
resulted in a telecommunication serviceange The originating network shall include the Hitgyer compatibility
information element of the resultant high layer compatibility.
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5.12.1.2 Exceptional procedures

The procedures of 5.8 shall apply, with the addition that

a) If the calling user receives no High layer compatibility information element in the CONN{e€3age, or
prior to the CONNECTmessage in somaher call control messagthe user shalhssumehat the high
layer compatibility is unknown.

NOTE - It may be possible to subsequently iderttily high layer compatibilitfrom any in-bandprotocol
within the B-channel.

b) If the calling user receives a Progress indicator information element pitigeess description No.call
is not end-to-end ISDN, further call progress information may be available in-bangrogress
description No. 2destination address is non-ISDsubsequent to a Progress indicator information
element with aprogress description No. Interworking has occurredand has resulted in a
telecommunication servieahange then the lasteceived Progress indicator information element shall be
taken account of. Whertne progress description is No. dall is not end-to-end ISDN, further call
progress information may be available in-baodprogress description is No.d2stination address is
non-ISDNthe user shalassume a bearer service category of circuit-mode 64 kbitldz8structured
usable for 3.1 kHz audio information transfer.

5.12.2 Procedures for high layer compatibility selection at the destination side

5.12.2.1 Normal operation

If the calling user and the netwodperator allowhigh layer compatibility selectiorthen the destination network shall
indicate this to the destination user tmgans of repeated High layer compatibility information elemeiittsin the
SETUP message sent to indicate the presence of a call request.

The order of the information elements shall be in ascending order of priority, i.e. a subsequésyddigbmpatibility
information element shall indicate a high layer compatibility with higher priority.

If fallback allowed is indicated in the SETUP message as described abdvilne user wishes &cepthe call without
having fallback occutthe user shall include in the CONNEG@Iessagsent to the network the Hidayer compatibility
information element of the requested high layer compatibility.

If fallback allowed isindicated in the SETURessage as described aboweg the user wishes &xceptthe call with

having fallback occur to the lowest priority alternative high layer compatibility, the user may, but need not, include in the
CONNECT messagsent to the network the Higayer compatibility information element tfie alternative highayer
compatibility.

If no High layer compatibility information element iisdicated by the called user, the network slakumethat the
lowest priority high layer compatibility is selected.

If fallback allowed isindicated in the call request, and no interworking has been encounteredp(ogress descrip-

tion No. 1, call is not end-to-end ISDN, further call progress information may be available in-banqmtogress
description No. 2destination address is non-ISCHés not been sent), then the destination network shall indicate the
resultant higHayer compatibility tothe originating network at thime the bearer is establisheslen if no High layer
compatibility information element is received from the destination user.

5.12.2.2 Exceptional procedures

The procedures of 5.8 shall apply.
5.12.3 Procedures for interworking with private ISDNs

5.12.3.1 Procedures for the originating user to indicate high layer compatibility selection is allowed

The procedures of 5.12.1 shall apply.
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5.12.3.2 Procedures for high layer compatibility selection at the destination side of a public ISDN

5.12.3.2.1 Normal operation

If a private ISDN isattached to thaccess athe destination interface, the following procedures are applicable at call
request. The private ISDN acts as the called user.

If the calling user allowfallback to occur to an alternativigh layer compatibility then the network shall indicate this
to the called user by means of repeated High layer compatibility information elemithimisthe SETUPRmMessagasent to
indicate the presence of a call request.

The order of the information elements shall be in ascending order of priority, i.e. a subsequésydiigbmpatibility
information element shall indicate a high layer compatibility with higher priority.

If fallback allowed isindicated in the SETURhessage as described abamed fallback occurs athe destination user
(beyondthe private ISDN) or fallback doesot occur, the user shall include in the CONNE@&ssagesent to the
network the High layer compatibility information element of the resultant high layer compatibility.

If fallback allowed isindicated in the SETURessage as described abavad fallback occurswithin the private ISDN,
the user shall include in a PROGRE®8ssage oother appropriate call controlessagsent to the network a Progress
indicator information element with progress description No. fterworking has occurreé@nd hasresulted in a
telecommunication servicehange The user shall include the Hidayer compatibility information element of the
resultant high layer compatibility.

5.12.3.2.2  Exceptional procedures

The procedures of 5.8 shall apply, with the addition that

a) If the networkreceives no High layer compatibility information elementiea CONNECTmessage, or
prior to the CONNECTmessage in somather call control messagthe network shalassumehat the
high layer compatibility is unknown.

NOTE - It may be possible to subsequently iderttily high layer compatibilitfrom any in-bandprotocol
within the B-channel.

b) If the networkreceives a Progress indicator information elemeétit a progress description No.call is
not end-to-end ISDN, further call progress information may be available in-rapibgress description
No. 2 destination address is non-ISDdlibsequent to a Progress indicator information element with a
progress description No.iBterworking has occurrednd hasresulted in a telecommunication service
change then the lasteceived Progress indicator information element shall be taken acfoMdhere
the progress description is No.chll is not end-to-end ISDN, further call progress information may be
available in-bandor progress description is No.d&stination address is non-ISDiNe network shall
assume a bearer service category of circuit-mode 64 kbkI4z8tructured usabléor 3.1 kHz audio
information transfer.

6 Packet communication procedures

This clause is intended to explain the role of the D-channel signalling procedures in the suppadketf
communications in an ISDN. A complete description of terminal adaptor functions can be foRedommenda-
tion X.31 [14].

According to Recommendation X.31, the user may access packet facilities by means of one of the following alternatives:
a) Circuit-switched access to PSPDN services (Case A)
by establishing a transparent circuit-switched access connection thhaU@DN to the access port of a
public network (e.g. PSPDN) referred to as “aceass(AU)” in the following sections. This connection

may beinitiated by the user or the AUromthe ISDN point of view,the circuit-switched call control
procedures of 5 apply. Only the B-channel is used in this case.
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b) Packet switched access to an ISDN virtual circuit service (Case B)

by establishing a packet-mode access connectitretoackethandler (PH) of an ISDN. This connection
may be initiated by the user or the ISDN. Both B- and D-channels may be used in this case.

The protocol and the text of 6.1-6.5 and Appendix I, and 6.1-6.5 and Appendix [11/X.31, are identical.

The term“user” refers tothe user equipment whichhay consist of anISDN packet-mode terminélE1l) or a
combination of an existing data terminating equipment (DTE/TE2) attached to a terminal adaptor (TA).ndaDh&t
receive all of the information provided in Q.931 signalling messages at the user-network interface.

The ISDN TA/TE1 presents an S/T-interface towattis network andherefore the TA/TE1 impleméation should
embody the procedures described in Recommendation Q.921 and this Recommendation for B- and D-channel connection
establishment and control.

For demand access connectiofsl through 6.4apply. Example message flows for demand accessiections are
shown in Appendix II.

Two physical types of semi-permanent connections on B- and D-channels are covered in this clause:

1) physical layer semi-permanently established between the teamithdhe PH/AU, i.e. the 1.430 and 1.431
physical layer remains activatadd thephysical path through tH8DN is connected semi-permanently;
and

2) X.25 data link angbhysical layers semi-permanently established betwezterminal and the PH/AU (in
this type, both the user and the network shall keep the X.25 data link layer in the established state).

When a PVC is used, there must exist a type 2) semi-permanent connection.

In semi-permanent connection type 1), the procedures of 6.3 are followed for X.25 call establishment and release.

In semi-permanent connection type 2), only the procedures of 6.3.2 are followed for X.25 call establishment and release.
When semi-permanent connection type 2) is used for PVCs, none of the following procedures apply.

Semi-permanent connections are established via a provisioning process without Q.931 procedures.

6.1 Outgoing access

If the user selects adready established chanriet the outgoing X.2%irtual call, then the procedures described in 6.3
apply. Ifthe selected channel is not established to the AU/PH, then the prociedwetivating achannel described in
the following subsections are to be used before establishing the virtual call using the procegi@res of

For outgoing X.25 data calls, the udiest must decide whether circuit-switched (Case A) or packet-switsbeites
(Case B) are desirdtbm the network. For outgoing circuit calls, the ug®lows the procedures @.1.1. Foroutgoing
packet callsthe user decides whether the B-channel or D-channel is to béouske packet call. Ithe user decides to
use the B-channel, then the procedures describ&d iB.1are used. If the user decides to use the D-channel, then the
procedures described in 6.1.2.2 are used.

NOTE - Somenetworks may not suppoeverytype of access. In the case of B-channel access, the netillodtear a
request forunsupportedservices by sending ELEASE COMPLETEmessage with cause N@5, bearer capability not
implementedin the case of a request for D-channel access (an SABME with SAPI=16), on a network port which does not support the
service, no response is required of the network.

6.1.1  Circuit-switched access to PSPDN services (Case A)

The B-channel connection between the @t the AU shall be controlled using the D-channel signafinogedures
for call establishment described5ri. The specific B-channel to hesed as a switched connection is selected using the
channel selection procedures described in 5.1.2 and summarized in Table 6-1.
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TABLE 6-1/Q.931

User requested channel and network response,
Outgoing access to either an AU or PH

Channel indicated in the SETUP message user to network direction Allowable network response
Information channel selection Preferred or exclusive D-channel indicator (Note 1) (network-user)
. Exclusive No Bi
Bi
Preferred No Bi, Bi’
Any (Ignore) No Bi’
(Absent) Bi'

Bi The indicated (idle) B-channel
Bi' Any (other) idle B-channel

NOTES

1 D-channel indicator shall be encoded “0” to indicate No and “1” to indicate Yes.
2 All other encodings are invalid.

3 Al columns under the heading “Channel indicated inSE&FUP message” indicate possihiser codings of the Channe
identification information element containedtire SETUP messaggent by the user to the network requestirgpr@nection to an
AU or PH (seet.5.13).The columnunder“Allowable network response” refers to thdowable responses liie network to the

user.

On the basis of the call set-up information (e.g. cgledy number identifying aAU, transit network selection, etc.)
and/or a subscription time agreemehg networkprovides a connection tihe appropriate AU. The Beareapability
information element included in the SETUP message shall be encoded with

information transfer capability set to either
a) unrestricted digital informationor

b) restricted digital information

transfer mode set trcuit mode

information rate set t64 kbit/s

The user may also specify the layer 1 (e.g. rate adaption), layer 2 (i.e. LakRByer 3(i.e. X.25)information transfer
protocols in the Low layer compatibility information element in the SETUP message (see Annex |).

6.1.2  Access to the ISDN virtual circuit service (Case B)

6.1.2.1 B-channel

Demand access B-channel connections are controlled thenQ-channel signalling proceduries call establishment
described in 5.1 using the messages defined in 3.2 with the following exceptions:

a)
b)
c)
d)

the procedures for overlap sending specified in 5.1.3 do not apply;
the procedures for call proceeding and overlap sending specified in 5.1.5.2 do not apply;
the procedures for notification of interworking at the origination interface specified in 5.1.6 do not apply;

the procedures for call confirmation indication specified in 5.1.7 do not apply;
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e) the procedures for call connection specified in 5.1.8 apply as follows:

— upon accepting thaccess connectiothe network shall send a CONNE@Giessage acrosise user-
network interface to the calling user and enter the Active state;

— thismessagéndicates to the calling user that access connection the packethandler has been
established;

— on receipt of the CONNECTMmessagethe calling user shall stopmer T310, if running, may
optionally send a CONNECT ACKNOWLEDGE message, and shall enter the Active state;

f)  the procedures for call rejection specified in 5.1.9 apply as follows:

— when unable t@acceptthe access connectionthe network shall initiatdSDN accessonnection
clearing at the originating user-network interface as described in 5.3;

g) the procedures for transit network selection specified in 5.1.10 do not apply.

The specific B-channel to hesed as a demand connection is selected using the channel selection procedures described
in 5.1.2 and summarized in Table 6-1.

For a demand connection to E8DN PH,the Bearercapability information elemeribcluded in the SETUPnessage
shall be coded with:

information transfer capability settmrestricted digital information

transfer mode set fmacket mode
— information transfer rate set to 00000;
— user information layer 2 protocol setRecommendation X.25, link layer

— user information layer 3 protocol setRecommendation X.25, packet layer
NOTE — Octets 5a, 5b, 5¢ and 5d shall not be included.

The demand access connection tzen be used to suppgracket communications accordingXa®5 link layer and
X.25 packet layer procedures as specifie@.

Some ISDNs may require the Calling party number and the Calling party subaddress information elements to be included
in the SETUP message to select a specific user profile.

6.1.2.2 D-channel

The D-channel provides a connection which enable$Si#l user terminal to access a PH functwithin theISDN by
establishing a linklayer connection (SARIL6) to that function which can then be used stpport packet
communications according ¥.25 layer 3 procedures as definedar8. The X.25 packet layer usethe acknowledged
information transfer servicg.e. I-frames)provided by LAPD (see RecommendatiQrB20 [45]). Consequently, Q.931
procedures are not required to provide D-channel access.

A number of packet modaser equipment can operate simultaneoasbrthe D-channel, each using a sepat&faN

layer 2data link identified by an appropriate address (see Recommen@a#iga) inframes transferred between the
user and the PH.

6.2 Incoming access

6.2.1  Access from PSPDN services (Case A)

The ISDNsignals the establishment of the circuit-mode connection using the procedures descsiRedtie X.25
virtual calls are signalled between the user and the AU using the procedures described in 6.3.

6.2.1.1 General

The general procedures performed by the AU are those defined in Recommendation X.32.
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6.2.1.2 Channel selection

If the ISDN physicalcircuit desired by the AU does not exist between the terngsindl the AU, the procedures for
physical channel establishment described in the following sections apply.

The format of the SETUP message sent by the network to the user is in accordance with 3.1.
The Bearer capability information element included in the SETUP message shall be encoded with:
— information transfer capability set to either
a) unrestricted digital informationor
b) restricted digital information
— transfer mode set trcuit mode
— information rate set t64 kbit/s
The Channel identification information element shall be encoded according to Table 6-2.

The B-channel connection to the called user shall be established by the network using the signalling procedures
described in 5.2. The call is offered by sending the SETUP message on a point-to-point data link or on the broadcast data
link.

The user responds to the SETUP as defined in 5.

TABLE 6-2/Q.931

Network requested channel and user response,
Incoming access from an AU

Channel indicated in the SETUP message network to user direction Allowable network response
Information channel selection Preferred or exclusive D-channel indicator (Note 1) (user-network)
Bi Exclusive No Bi
Bi Preferred No Bi, Bi (Note 2)

Bi Indicated (idle) B-channel

Bi' Any other idle B-channel (not permitted for broadcast call offering)

NOTES

1 D-channel indicator shall be encoded “0” to indicate No and “1” to indicate Yes.
2 This encoding is not used for broadcast call offering.

3 All other encodings are invalid.

6.2.2  Access from the ISDN virtual circuit service (Case B)

To offer an incoming X.25 call, the network must perform the following steps in sequence:

1) Channel selectior The physical channel/logical link to be udedthe incoming call must be identified.
The networkmay use customer profile information, network resources, etc., to clioesdgannel or the
procedures of Step 2 below.

2) Physical channel/logical link establishment If the physical B-channel othe logical link of the
D-channel havenot been determined by Step 1, the netwmiky use the procedures 12.2.3. The
network may then proceed with Step 3.

3) X.25 virtual call establishment The network establishes the virtual call using the procedures described
in 6.3.
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In the configuration for the ISDN virtual circuit bearer servtbe, choice of channg&ype to beusedfor the delivery of a
newincoming callpacket shall be made by the network as described below.

a) A newincoming callpacketmay beindicated to théSDN customer by aall offering procedure between
the network and all user packet-mode terminals (see 3.2.3.2/X.31 and 3.2.3.3/X.31 [14]).

b) An incoming virtual call directed to a terminal with an established connection to theayHeoffered
directly to the terminabver the establishe@ccess connection withothie use of Q.931 calbffering
procedures (se22.3.1/X.31 and 3.2.3.2/X.31 [14]).

6.2.2.1 B-channel

When X.25 callsare to be offered otihe B-channels without channel negotiation, the procedures describglusing
the messages of 3.2 apply with the following exceptions:

a) The procedures for overlap receiving specified in 5.2.4 do not apply.

b) The procedures for receipt of CALL PROCEEDINGdALERTING specified in5.2.5.2apply with the
following exception:

— The receipt of alALERTING messageshall not cause the network to send a corresponding
ALERTING message to the calling user.

c) The procedures for call failure specified in 5.2.5.3 apply with the following remark:

— The network clears the incoming.25 virtual call towards the callingK.25 DTE using the
appropriate cause from Table 6-5.

d) The procedures for notification of interworkingthé terminating interface specified 52.6 apply with
the following exceptions:

— The case of the call entering an ISDN environment during call establishment is not applicable.

— Inthecase of a call leavinthe ISDN environmentithin the called user'sremises, no notification
is sent to the calling party.

— The case of in-band information/patterns is not applicable.
e) The procedures for active indication specified in 5.2.8 apply with the following exception:
—  The network shall not initiate procedures to send a CONNECT message towards the calling user.

f)  The procedures for user notification specified in 5.9 do not apply.

Where an established B-channel connection is to be usedhdbming call packetwill be delivered in accordance
with 6.3.

Where a new B-channel connection is to be established, the identity of the selected user will be associated with the
Connection Endpoint Suffix (CES) from which the first CONNECT message has been received.

6.2.2.2 D-channel

The D-channel provides a connectiwhich enables théSDN PH to access an ISDb&er terminal owice versa. This
access is accomplished by establishingSIdN link layer connection (SAPI=16) tiie terminal or network which can
then be used to support packet communications according to X.25 [5] layer 3 procedures as de8ned in

The layer 2 procedureshall be in accordance witRecommendatiorQ.921 [3]. The D-channgprovides a semi-
permanent connection for packet accsisge all D-channelayer 2 framescontaining apacket-mode SAP(16) are
routed automatically between the user and the PH function.

When an incoming call isffered to packet-modeser equipment at the user interface, the channel selection procedures
described in 6.2.2.3 shall be used.

A number of packet mode terminals can operate simultaneoushthe D-channel, each using a sepatayer 2link

identified by an appropriat€El (see Recommendatio.921) inframes transferred betweehe terminal and the
network.
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6.2.2.3 Call offering

6.2.2.3.1Channel selection through call offering

The call offering procedure is performeding thelayer 3 messageand procedures of clause Bhe call offering
procedure is integrated into the circuit-switched call control procedures, signalled on the D-channel, with the channel
selection being accomplished by means of the channel selection procedure if offered as a network option.

As described in clause 5, the network selects the first user which responds to tiéegalj with a CONNECT
messageWhen the selected user has requested that the X.25 call be @etrupnew B-channel, the network will
indicate that the channel &ceptable by returning a CONNEQGICKNOWLEDGE message tthe user. If multiple
terminals have responded positivelythe SETUPmessagethe network shall clear each of the non-selected terminals
with a RELEASE message containing cause Nong@f;selected user clearing

When the selected user has requested that the X.25 call be aadrigmestablished B-channel or the D-channel, the
network shall respond to the CONNEG@GIEessagsvith a RELEASEmessageontaining cause No. ¢all awarded and
being delivered in an established chanridle network shall also return a RELEAS8Essageontaining cause No. 26,
non-selected user clearirtg any other positively responding terminals. The netwalkthen deliver theX.25 virtual

call over the selected channel.

NOTE 1 — There is no time significance betwéeadelivery ofthe RELEASE messag@&ndthe incoming callpacket,i.e.
either may occur first.

NOTE 2 — The network shall send the RELEASE message(s) and the user(s) shall respond with RELEASE COMPLETE.

If the channel indicated by the firgositively respondingiser is not availabléhe network will us€.931 callclearing
procedures to clear the call with cause Nach&annel unacceptahldf the channel indicated in the SETWissage is
not acceptable tthe user, the user will clear the call with a RELEASE COMPLE¥Ssageontaining cause No. 34,
no circuit/channel availabler cause No. 44gquested circuit/channel not available

On the basis of a network option or subscription agreement, the netmaylch@se theaccess channel access
channel type (e.g. B or D) for a particular incoming packet call.

When the Channel indicatiomformation element indicate€hannel indication = No channel, Exclusjvand D-
channel indication — Yethen the Bearer capability information element should be coded as follows:

— information transfer capability settmrestricted digital information
— transfer mode set fmacket mode

— information rate set tpacket mode (00000)

— layer 2 protocol set Becommendation Q.921

— layer 3 protocol set to Recommendation X.25, packet layer.

In all other cases, the Bearer capability information element should be encoded as follows:
— information transfer capability set to either
a) unrestricted digital informationor
b) restricted digital information
— transfer mode set fmacket mode
— information rate set tpacket mode (00000)
— layer 2 protocol set tBRecommendatioK.25, link layer,

— layer 3 protocol set tBecommendatioK.25, Packet layer

There exists an understanding that if the terminal responds with D-channel indication 3etb(eée3), theLayer 2
protocol to be used is Recommendation Q.921 (LAPD).
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TABLE 6-3/Q.931

Network requested channel and user response
Incoming access for packet-mode

Channel indicated in the SETUP message network to user direction Allowable network response
Information channel selection Preferred or exclusive D-channel indicator (Note 1) (network-user)
Bi Exclusive No Bi
Yes Bi, D
Bi Preferred No Bi, B, Bj
Yes Bi, Bi, Bj, D
Preferred No Bj
No channel Yes BJ, D
Exclusive Yes D

Bi Indicated (idle) B-channel
Bi' Any other idle B-channel (not permitted in response to broadcast call offering)

Bj An established B-channeinder the user'sontrol (a semi-permanent B-channel which is allocated touie® may be
indicated if the user subscribes to the unconditional notification class)

D The D-channel

NOTES

1 D-channel indicator shall be encoded “0” to indicate No and “1” to indicate Yes.
2 All other encodings are invalid.

The channel selection proceddoe incoming calls isndependent of thgype ofchannel selected at the calling end. In
this respectany combination ofthanneltype used at each end sossible, provided the user ratasd available
bandwidth are compatible.

The channel selection principle to be used in the procedure is shown in Table 6-3.

NOTE 3 —When theincoming SETUP messagesent on a broadcast dditak with a Channel identification information
element which indicates an idle B-channel pneferred the called user is not permitted to respond witliffarent idle B-channel in
the response. The option to respond with a different idle channel is restricted to point-to-point call offerings.

NOTE 4 — Networks providing packet-mode call offering shall pro@d&31signalling procedures for packet-mode calls
on SAPEQ. For an interim period, some networks, by subscription agreemenpffeapAPE16 broadcastall offering procedures
for providing Q.931signalling. This option shall usal Q.931 procedurefr packet-mode calls with thHellowing restriction: All
calls will be offered asD-channel exclusiveandwill not provide channel selection procedures. Terminals implementing SAPI=16
procedures should also implement SAPprocedures for portability.

6.2.2.3.2Information element mapping

Some networks may choose to provide a service of mapping satebthe informatiorfrom theincoming callpacket
into the SETUPmessage (se22.3/X.31).Table 6-4 showshe mapping ofthe X.25 incoming calelements tdQ.931
information elements. Thiacoming callpacketwill still contain these fields when it is delivered. Se2.3/X.31 for
mapping requirements.

6.2.2.3.3Channel selection without call offering

Where the network and useave agreed beforeharntie networkmayroute an incoming call to the called useer an
established B-channel connection or D-channel link without the need for any signalling for channel selection.
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6.3

In all cases, once thghysical channel has been sele@ed, ifnecessary, connected to the PH or AU, the virtual call is
established according to the procedures belSame networksmay require some ofthe terminal identification

X.25 virtual call establishment and release

procedures of Recommendation X.32 as well.

6.3.1

Link layer establishment and release

Link layer (LAPB on the B-channel or LAPD on the D-channel) establishment shall be initiated by

— the calling terminal in the case of outgoing calls;

— the AU in the case of incoming calls in Case A; or

— the PH in the case of incoming calls in Case B.

Link layer release may be initiated by:

— the terminal;
— the AU in Case A; or
— the PHin Case B.

TABLE 6-4/Q.931

Mapping of X.25 information elements to corresponding Q.931
SETUP message information elements in packet-mode incoming call

Information elements in X.25
incoming callpacket

Corresponding information element
in Q.931 SETUP message

Calling DTE address

Calling party number (Note 6)

Called DTE address

Called party number

User data (UD) User-user information (Note 1)
A-bit (Note 2) For further study

D-bit Packet layer binary parameters
Modulus Packet layer binary parameters

X.25 user facility

Flow control parameter negotiation

Packet size,
Packet layer window size

Throughput class negotiation

Information rate (Note 4)

Fast select

Packet layer binary parameters

Reverse charging

Reverse charging indication

Closed user group selection

Closed user group

Closed user group with outgoing access
selection

Closed user group

Bilateral closed user group

For further study

Transit delay selection and indication

Transit delay selection and indication

Call redirection and deflection notification

Redirecting number

DTE facility

Calling address extension

Calling party subaddress

Called address extension

Called party subaddress (Note 5)

End-to-end transit delay

End-to-end transit delay

Minimum throughput class

Information rate (Note 3)

Expedited data negotiation

Packet layer binary parameters

Priority

For further study

Protection

For further study
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TABLEAU 6-4/Q.931(continued)

Mappint of X.25 information elements to corresponding Q.931
SETUP message information elements in packet-mode incoming cll

a) Mapping is optional or required as indicated in 3.2.3/X.31.
NOTES

1 The maximum length of the usdatawithin the User-user informatioelement is network dependeantd is
either 32 or 128 octets.

2 The need and procedures for A-bit mapping is for further study.

3 This information is not always presewenwhen the “Informatiorrate” is provided in theQ.931 SETUP
message.

4 When the “Throughput class negotiation” is not set indf&5 incoming callpacket, this information shall
be provided as the default throughput values applying to the virtual call.

5 The networlwill map bits 8and 7 ofthe first octet of thealledaddressextension facilityparametefield in
X.25 incoming call packet totype of subaddresBeld in octet 3 ofthe Calledparty subaddresmformation
element inthe Q.931SETUP messag@ssuming that the X.2Bcoming callpacket is codetbased on th&988
version ofX.25. Therefore, thealleduser shouldhotice thatthe receivedtype of subaddressiay not becorrect
when the X.25ncoming callpacket is coded based on the 1984 version of X.25.

6 This mapping is mandatogndoctet 3a shall be set with Presentation indicator sptesentation allowed
and Screening indicator setrietwork period

6.3.2  Packet layer virtual call setup and release

The packet layer procedures of Recommendati@d will be usedor layer 3 call setupnd releaseThe packet layer
procedures will additionally be able to control and monitor the established or released state of the link layer.

In Case B, the PH may maintain a timer T320 (defined in this Recommendation). T320, if implemented, is started
a) upon clearance of the last virtual call; or

b) upon transmission of a CONNEGessage byhe network incase of an outgoing B-channel access
connection; or

c) upon transmission of a CONNECT ACKNOWLEDG#essage byhe network incase of an incoming
B-channel access connection; or

d) upon establishment of the link layer for D-channel access connections.
T320 is cancelled upon:

1) establishment of the first (next) virtual call; or

2) receipt of a Q.931 clearing message from the user; or

3) disconnection of the SAPI=16 link on the D-channel.

Upon expiry of timer T320, the PH will release the link layer and, in the case of B-channel access, initiate clearing of the
B-channel.

X.25 logical channels are associated with their underlying logical Bgecifically, inthe case ofthe use of the
B-channel for packet communicatidhere is an association between the logical chararelstheLAPB logical link
below them. Thus, the same logical channel number may be used simultaneously on each different B-channel.
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6.4 Call clearing

6.4.1 B-channel access

The clearing of the switched connection shalkfiected byusing the D-channel signalling procedufescall clearing
as specified ib.3. Foraccess toPSPDN services, no exceptions apply. For the ISDN virtciatuit service, the
messages &.2 are used, and the following exceptions apply:

— The terms defined i6.3.1 (Terminology) apply by replacintrircuit-switchedISDN connection” with
“demand packet mode access connection”.

—  The exception condition f) specified in 5.3.2 does not apply.

—  The procedures for clearing with tones and announcements provided in 5.3.4.1 do not apply.

The B-channeinay becleared at any time ke user though, in general, it will be cleared following the clearing of the
last virtual call over that B-channel. In the ISDN virtual circuit service, if the user clears the B-channel access connection
using a Q.931 clearinmessageavhile X.25virtual calls still exist on the B-channel, the network shall cleaixt@®

virtual call(s) with cause Nol7, remote procedure errgrand diagnostic No64, call set-up, call clearing, or
registration problem

In Case B, if @3.931RESTART message is received tye PH during the X.25 dataansfer phase, th¥.25 virtual
calls shall be treated as follows:

—  For switched virtual circuits, an X.2%ear indicationpacket shall be sentith cause No. 9ut of order
and diagnostic No. Go additional information

— For permanent virtual circuits, an X.Bsetpacket shall be sent containing cause Nou® of orderand
diagnostic No. Ono additional information

At the expiration otimer T320, the networknay disconnect the X.25 linkayer and theaccess connection. B-channel
clearing is as described in 5.3 with the exceptions above, with cause Nectd2ry on timer expity

6.4.2 D-channel access

D-channel access connections are cleared using the disconnect procedures as defined in 6.3.

6.4.3  Additional error handling information

When anlSDN accesgonnection failure occurs, or the25 virtual call is cleared prematurelthe rules 0f5.8 shall
apply. In addition, the following rules for determining the appropriate cause to be usexpglyaihorder of decreasing
priority:

1) If a Q.931 clearingnessage or RESTART message is receivetheyPH during the X.25 dateansfer
phase, 6.4.1 applies.

2) In general, if an ISDN accessnnection is rejected by the destination user using Qrékages, the
X.25 virtual call shall be cleared usingckear indicationpacketand cause No. MTE originatedwith
diagnostic No. O,no additional information Some networkanmay map somé€).931 causes to the
corresponding X.25 causes according to Table 6-5.

3) If a condition exists thgtreventsthe Q.931 SETURnessage fronbeing delivered at the user-network
interface, theX.25 virtual call shall be cleared usingcdear indication packetand a cause shall be
selected appropriate to the conditidiable 6-5shall serve as guide to selecting aappropriate cause,
i.e. the X.25 mapping of the Q.931 cause describing the interface condition shall be used.

4) If the Q.931 SETUP message is sent across the user-network interface, but no response is received prior to
the second expiry of timer T303, rule No. 3 applies.

5) If the Q.931 SETUMnessage isent across the user-network interfeaned aresponse othethan a call
rejection is receivedrom a user which results in the clearing of tf8DN accessconnection at the
user-network interface, th€.25 virtual call shall be cleared usingcéear indicationpacket containing
cause Nol17, remote procedure errowith diagnostic No64, call setup, call clearing or registration
problem
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6) If an X.25clear requestpacket is received frorthe originating user prior to thdelivery ofthe X.25
incoming call packet tothe called user (premature clearing), the PH shall seokka confirmation
packet to the calling user and the access connection shall be treated as follows:

— If the Q.931 SETURnessage was associateih the Unconditional notification class eérvice
(see3.2.3/X.31), theaccess connectionwhen and if established, shall be clear&te Q.931
clearing message shall contain the appropriate cause as described in Table 6-6.

— If the Q.931 SETURmessage was associateith the Conditional notification class afervice
(see3.2.3/X.31) and therexists at least one terminal which respomdsitively to the Q.931
SETUP message, then two options are allowed:

a) the access connection is cleared as described for the Unconditional class of service; or

b) theaccess connection is establistaditimer T320 is started. Upoaxpiry of timerT320, the
access connection is clearadth cause N0.102, recovery on timer expinand diagnostic
indicating timer T320.

6.4.4  Cause mappings

6.4.4.1 Access to/from PSPDN services (Case A)

The AU may doose to followthe procedures i6.4.4.2 whermapping between causes deliveredttey ISDN or the
PSPDN.

6.4.4.2 Access to/from the ISDN virtual circuit service (Case B)

There are several cases where it is necessanaprauses between thikecommendatioand RecommendatioiX.25.
ISDN networksshall useTable 6-5and Table 6-6 tanapthe causes betwe&h 931 and X.25nessages. The figures in
Appendix |l describe some example situations.

TABLE 6-5/Q.931
Mapping of Q.931 cause fields to X.25 cause field

Item Q.931 cause Code Q.931diagnostic | X.25 cause Code X.25 diagnostic Code
1 Unallocated 1 Condition: Not 13 Invalid called 67
(unassigned) unknown, transient,| obtainable address
number permanent
2 No route to 3 Condition: Not 13 Invalid called 67
destination unknown, transient,| obtainable address
permanent
3 Channel 6 (None) Remote 17 Call set-up, call 64
unacceptable procedure clearing or
error registration problem
4 Normal call clearing 16 Condition: DTE 0 No additional 0
unknown, transient,| originated information
permanent
5 User busy 17 (None) Number busy 1 No logical channel 71
available
6 No user responding 18 (None) Remote 17 Call set-up, call 64
procedure clearing or
error registration problem
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Mapping of Q.931 cause fields to X.25 cause field

TABLE 6-5/Q.931(continued)

Item Q.931 cause Code Q.931diagnostic | X.25 cause Code X.25 diagnostic Code
7 User alerting, no 19 (None) Remote 17 Call set-up, call 64
answer procedure clearing or
error registration problem
8 Call rejected 21 Condition: DTE 0 No additional 0
unknown, transient, Ol’lglnated information
permanent- user
applied diagnostics
9 Number changed 22 New destination Not 13 Invalid called 67
address obtainable address
10 Destination out of 27 (None) Out of order 9 No additional 0
order information
11 Invalid number 28 (None) Local 19 Invalid called 67
format (incomplete procedure address
number) error
12 Normal, unspecified 31 (None) DTE 0 No additional 0
originated information
13 No circuit/channel 34 (None) Number busy 1 No logical channel 71
available available
14 Network out of 38 (None) Out of order 9 No additional 0
order information
15 Temporary failure 41 (None) Out of order 9 No additional 0
information
16 Switching 42 Network identity Network 5 No additional 0
equipment congestion information
congestion
17 Requested 44 (None) Number busy 1 No logical channel 71
circuit/channel available
available
18 Resources 47 (None) Network 5 No additional 0
unavailable, congestion information
unspecified
19 Quiality of service 49 Condition: Network 5 No additional 0
unavailable unknown, transient,| congestion information
permanent
20 Bearer capability 57 Attribute number Incompatiblel 33 No additional 0
not authorized destination information
21 Bearer capability 58 Attribute number Remote 17 Call set-up, call 64
not presently procedure clearing or
available error registration problem
22m Service or option 63 (None) Remote 17 Call set-up, call 64
not available, procedure clearing or
unspecified error registration problem
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Mapping of Q.931 cause fields to X.25 cause field

TABLE 6-5/Q.931(continued)

Item Q.931 cause Code Q.931diagnostic | X.25 cause Code X.25 diagnostic Code
23 Bearer service not 65 Attribute numbers Incompatible 33 No additional 0
implemented destination information
24 Channel type not 66 Channel type Remote 17 Call set-up, call 64
implemented procedure clearing or
error registration problem
25 Service or option 79 (None) Remote Call set-up, call 64
not implemented, procedure clearing or
unspecified error registration problem
26 Valid call reference 81 (None) Remote 17 Call set-up, call 64
value procedure clearing or
error registration problem
27 Identified channel 82 Channel identity Remote 17 Call set-up, call 64
does not exist procedure clearing or
error registration problem
28 Incompatible 88 Incompatible Incompatible 33 No additional 0
destination parameter destination information
29 Invalid message, 95 (None) Remote 17 Call set-up, call 64
unspecified procedure clearing or
error registration problem
30 Mandatory 96 Information element Remote 17 Call set-up, call 64
information element identifier(s) procedure clearing or
is missing error registration problem
31 Message type non- 97 Message type Remote 17 Call set-up, call 64
existent or not procedure clearing or
implemented error registration problem
32 Message not 98 Message type Remote 17 Call set-up, call 64
compatible with call procedure clearing or
state or message error registration problem
type non-existent or
not implemented
33 Information element 99 Information element Remote 17 Call set-up, call 64
non-existent or not identifier(s) procedure clearing or
implemented error registration problem
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TABLE 6-5/Q.931(end)
Mapping of Q.931 cause fields to X.25 cause field

Item Q.931 cause Code Q.931diagnostic | X.25 cause Code X.25 diagnostic Code
34 Invalid information 100 Information element Remote 17 Call set-up, call 64
element contents identifier(s) procedure clearing or
error registration problem
35 Message not 101 Message type Remote 17 Call set-up, call 64
compatible with call procedure clearing or
state error registration problem
36 Recovery on timer 102 Timer number Remote 17 Call set-up, call 64
expiry procedure clearing or
error registration problem
37 Protocol error, 111 (None) Remote 17 Call set-up, call 64
unspecified procedure clearing or
error registration problem
38 Interworking, 127 (None) Remote 17 Call set-up, call 64
unspecified procedure clearing or
error registration problem
NOTES
1 When clearing occurs during the X.25 data transfer phase, the procedure described in 6.4.1 should be used.
2 When a Q.93RESTARTmessage iseceivedduring the X.25 data transfer phaseitched virtual circuits shall be cleared
with aclear indicationpacket containing cause No.Qut oforder, with diagnostic No. Ono additional informationPermanent
virtual circuits shall have an X.2Bsetpacket sent with the same cause and diagnostic.

6.5 Access collision

When the networbffers a packet-modeall at the interface simultaneously with the user requestpagiket-mode call,

the network shalfjive priority tothe completion ofthe incoming call. If the user determines that accepting the incoming
call wouldmeetthe needs of its own outgoing call request, the nesrclear the call requesindacceptthe incoming

call.

7 User signalling bearer service call control procedures

7.1 General characteristics

This feature allows the users ¢communicate by means of user-to-user signaliithout setting up a circuit-switched
connection. Atemporarysignalling connection is established and clearedriraaner similar to the control of a circuit-
switched connection.
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TABLE 6-6/Q.931

Mapping of X.25 cause to Q.931 cause
for premature clearing of the incoming call

X.25 cause in clear indication packet Q.931 error condition
Item X.25/X.96 cause Code Diagnostic Code Q.931 cause Code Diagnostic
1 DTE originated 0 No additional 0 Normal call clearing 16 (None)
information
IXX DTE specified XX
2 Network congestion 5 No additional 0 Switchting 42 (None)
information equipment
congestion
3 Out of order 9 No additional 0 Destination out of 27 (None)
information order
4 Remote procedure 17 (Any allowed) Protocol error, 111 (None)
error unspecified
NOTE —Instead ofproviding the abovemapping of X.25 to Q.931, the PH, as a network option, owmethe Q.931 Cause
information element to indicateCITT Coding Standardn octet 3,X.25 in octet 3a, andcode octets 4and 5according to
Recommendation X.25, copying the cause from the ¥l&&r indicationpacket rather than mapping it to a Q.931 cause.

7.2 Call establishment
Procedures for call establishment are as described in 5.1 and 5.2 with the following modifications.

On call request, the calling user sends a SETWH3sage identifyingwithin the Bearercapability and Channel
identification information elements, @mporarysignalling connection to be established on SAPI = 0. The SETUP
message is encoded to indicate:

i) Bearer capability information element
— Unrestricted digital information in the information transfer capability field;
— Packet mode in the transfer mode field;

— User information layer 2 protocol is Recommenda@o821 and usdnformation layer 3 protocol is
this Recommendation in the layer and protocol identification field.

ii) Channel identification information element
—  Exclusive in the preferred/exclusive field;
—  D-channel in the D-channel indicator field,;

— No channel in the channel selection field.

If the network determines that the requested temporary signalling connection service is not authorized or is not available,
the network shall initiate call clearing in accordance with 5.3.2 a) or 5.3.2 ¢) with one of the following causes:

a) No. 57— Bearer capability not authorized,;
b) No. 58— Bearer capability not presently available;
c) No. 63— Service or option not available, unspecified;

d) No. 65— Bearer service not implemented.

The called user acceptie temporarysignalling connection request by sending a CONNE@Gdssage towards the
calling user. After the called user haseived a CONNECT ACKNOWLEDGE messagemiy begin sending USER
INFORMATION messagesOnce the calling usereceives a CONNECT message, it can beggmding USER

INFORMATION messages.
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7.3 Transfer of USER INFORMATION messages

Once atemporarysignalling connection is established, both users can transfer information between themselves by
transferring USER INFORMATION messages across the user-network interface. The network provides for the transfer of
such messages from the called to the calling side and vice versa.

The USERINFORMATION messagéancludes the Call reference, the Protocol discriminaamd theUser-to-user
information elements as defined3rB8.13.The More data information elememiay also be sent by the source user to
indicate to the@emoteuser that another USEIRFORMATION messageavill follow, containing information belonging
to the same block. The use of the More data information element is not supervised by the network.

7.4 Congestion control of USER INFORMATION messages

The network or user willow-control, when needed, the transfer of USEYF-FORMATION messages from aser or
network by means of a CONGESTION CONTROL messag#aining a congestion level information element. Two
indications of congestiolevel are specified: “receiveot ready”and“receive ready”. On receipt of tHermer,the user

or network should suspend sending USHR-ORMATION messages; on receipt ¢fie latter, sending may
recommence. After havingent a “receive not ready” indicatiothe network or user shall discard USER
INFORMATION messagesvhich are subsequently received. The network or user will sef@OBGESTION
CONTROL messagavith a “receive not ready” indication whenever USER INFORMATION message is locally
discarded, if it is possible. ThEONGESTION CONTROL messagghall also include a cause No. 4&ctess
information discarded

The receipt of the “receiveeady” indication shall be interpreted as an indicatibat no more than n USER
INFORMATION messages may be sent before another receive ready indication is received.

In each direction a Burst Capability of sendinmessages is immediately available wheigitially equals thevalue of
the Burst parameter The value of n shall be decremented by one for every message sent by #reluseremented by
y at regular intervals of T (¥ 10 seconds) subject to the limitation that n may not excgesln +y < x.

The Burst parameteris a variable which shall be set to a valua of16.

The replenishment parameteshall be capable of taking a vale 8.

NOTE — While somenetworks may support highealues ofx andy, thevalue ofx andy across international interfaces
shall be set as above. It is up to the network using higher values to take the appropriate actions, unless bilateral agreements exist.

If USER INFORMATION messages are received at a veltéch exceeds thBow control limit set bythe network, the
network shall discard thmessagethat cannot be handled and respond tofitts¢ discardedmessagawvith a control
indication. The network shall also respond to the first USEIRORMATION message received followirthe removal

of flow control restriction by returning an indication that further messages may be sent.

The Congestion control procedure should be regarded as local. Congestion control pfocedorete applications is

for further study.

7.5 Call clearing

The clearing of an establishéemporarysignalling connection can be initiated by the user or network by sending a

RELEASE message towardbe far end userThe clearing procedure followexhd thetimers involved aré¢he same as
those for clearing a circuit-switched connection as described in 5.3 2Zdd

8 Circuit-mode multirate (64 kbit/s base rate) procedures

This clause provides the D-channel signalling procedures in support of circuit-mode multirate (64 kbit/s base rate) bearer
capability.

These procedures are mandatatyen a supported beareapability or teleservice requires a multiré®e kbit/s base
rate) bearer capability, else they are not required.

The procedures of clause 5 shall apply except as identified in the following subclauses.
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8.1 Call establishment at the originating interface

8.1.1  Compatibility information
The Bearer capability information element shall be encoded as in 4.5.5 (Bearer capability) with the following exceptions:
1) Octet 3 shall be codedhrestricted digital information

2) Octet 4 shall be codaircuit-modeand the information transfer rate (bits 5 to 1) shall be encoded:

Bits
54321 Circuit-mode
11000 Multirate (64 kbit/s base rare)

3) Octet4.1 (Rate multiplier) shall be included. Bit 8 fer extensionand set to 1. Bits 7-1 contain the
binary coding ofthe multiplier that applies to the multirate codepoint contained inirtfeemation
transfer rate subfield. Bit 1 is least significant. The multipliglue range i2-30, all othervalues are
reserved. Octet 4.1 shall be included if and only if the transfer rate is coded for multirate.

NOTE —When the information transfer rate384 kbit/s, 1536 kbit/s, or1920kbit/s the information transfer rate in the

Bearer capability information element may also be code@8dskbit/s (10011), 1536kbit/s (10101), or 192Ckbit/s (10111)
respectively instead of using the multirate (64 kbit/s base rate) codepoint and the associated rate multiplier field.

8.1.2 Channel selection

The channels selectéar the multirate call shall be on one interfaoe shall be indicated in the SETWiessage. The
procedures in 5.1.2 and 5.2.3.1 shall be followed to complete the channel selection.

The Channel identification information element is coded as per 4.5.13.

The number of channels identified shall provitiee information transfer rate identified in the Beacapability
information element. If the information transfer rate implied by the channel(s) or interface indicated in the Channel
identification information element does not match the information transfer rate in the Bapaility information
element the procedures in 5.8.6.2 shall apply.

Channel selection conflict occurs when the channels sel@mtedh incomingand outgoing call do not constitute two
disjoint sets of time slots. When channel selection conflict occurs, the procedures in 5.7 shall apply.

Some networks may offer on access:

1) contiguous channel assignment (channels must be adjacent within a single interface); and/or

NOTE 1 — On a 2048 kbit/s interface (containing a D-channel) channels 15 and 17 shall be considered contiguous.

2) non-contiguous channel assignment (channelg beeither adjacent or non-adjacent within a single
interface),

Some networksnayrequire that384 kbit/s and/orl536 kbit/s (in a2048kbit/s interface) occupy specified contiguous
time slots (see Annex A/1.431).

If the entire interface of primaryrate interface is used (i.e. 24 B-channels dib44kbit/s interface or 30 B-channels
on a 2048 kbit/s interface) octets 3.2 and 3.3 of the Channel identification information element shall not be included.

If the entire interface of a basmccess interface issed (i.e. 2 B-channels) octeds2 and 3.3 of the Channel
identification information element shall not be included the“information channel selection” shall be coddd”,
any channel

In cases a) and b) of 5.1.2, if all the indicated B-channels are available, the network shall select them for the call.
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In case b), ithe network cannot gramainy referred B-channel, ghall selecany other available B-channels associated
with the D-channel and on tlsame access, to replate unavailable preferred B-channel, or select all the B-channels
on another interface controlled by the D-channel.

NOTE 2 —Whether onlythe B-channels that cannot be provided should be changedalbth&é B-channelgan then be
changed is for further study.

In case c), the network shall select any available suitable B-channels.

In case a), ifiny specified B-channel it availableand incases band c) if insufficient B-channeklsre available, the
network shall send a RELEASE COMPLET&essageavith cause No44, requested circuit/channel not availabbe
No. 34,no circuit/channel availablerespectively, as described5i8.

The following recommendations are made on the use of cause values.

1) When the calling user or called user is not an authorized subscriber of the meiliingitenode bearer
capability, cause No. Srearer capability not authorizeshall be returned to the calling user.

2) When a network (public grrivate) cannot suppothe specified transfer rate or bearer capability, cause
No. 65bearer capability not implementesthall be returned to the calling user.

3) When there are insufficient channels on a single interface to suppoimféemation transfer rate

requested, cause No. 84 circuit/channel availabler cause No. 1user busyshall be returned to the
calling user (see Recommendation Q.850 which is also reproduced in Appendix I).

8.1.3 Interworking

Interworking is possible between:

1) A user who has subscribed to the multirate circuit-mode beapebilityand a user who has subscribed
to the 64 kbit/s unrestricted circuit-mode service when the information transfer rate is 64 kbit/s.

2) A user who has subscribed to the multirate circuit-mode beapabilityand a user who has subscribed
to the 384 kbit/s unrestricted circuit-mode service when the information transfer rate is 384 kbit/s.

3) A user who has subscribed to the multirate circuit-mode beapabilityand a user who has subscribed
to the 1536 kbit/s unrestricted circuit-mode service when the information transfer rate is 1536 kbit/s.

4) A user who has subscribed to the multirate circuit-mode beapabilityand a user who has subscribed
to the 1920 kbit/s unrestricted circuit-mode service when the information transfer rate is 1920 kbit/s.

Whenany other information transfer rate is specified, interworkingoispossible between the multirate circuit-mode
bearer capability and other services.

8.2 Call establishment at the destination interface

8.2.1  Compatibility information

The Bearer capability information element shall be encoded as in 4.5.5 (Bearer capability) with the following exceptions:
1) Octet 3 shall be codedhrestricted digital information

2) Octet 4 shall be codaircuit-modeand the information transfer rate (bits 5 to 1) shall be encoded:

Bits
54321 Circuit-mode

11000 Multirate (64 kbit/s base rare)
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3) Octet4.1 (Rate multiplier) shall be included. Bit 8 fer extensionand set to 1. Bits 7-1 contain the
binary coding ofthe multiplier that applies to the multirate codepoint contained inirtfeemation
transfer rate subfield. Bit 1 is least significant. The multipliglue range i2-30, all othervalues are
reserved. Octet 4.1 shall be included if and only if the transfer rate is coded for multirate.

NOTE —When the information transfer rate384 kbit/s, 1536 kbit/s, or1920kbit/s the information transfer rate in the
Bearer capability information element may also be code®8#skbit/s (10011), 1536kbit/s (10101), or 192@&bit/s (10111)
respectively instead of using the multirate (64 kbit/s base rate) codepoint and the associated rate multiplier field.

8.2.2 Channel selection

The channels selectéar the multirate call shall be on one interfao@ shall be indicated in the SETWiessage. The
procedures in 5.1.2 and 5.2.3.1 shall be followed to complete the channel selection.

The Channel identification information element is coded as per 4.5.13.

The number of channels identified shall provittee information transfer rate identified in the Beacapability
information element. If the information transfer rate implied by the channel(s) or interface indicated in the Channel
identification information element does not match the information transfer rate in the Bapaility information
element the procedures in 5.8.6.2 shall apply.

Channel selection conflict occurs when the channels selfmted incomingand outgoing call do not constitute two
disjoint sets of time slots. When channel selection conflict occurs, the procedures in 5.7 shall apply.

Some networks may offer on access:

1) contiguous channel assignment (channels must be adjacent within a single interface); and/or

NOTE — On a 2048 kbit/s interface (containing a D-channel) channels 15 and 17 shall be considered contiguous.

2) non-contiguous channel assignment (channelg beeither adjacent or non-adjacent within a single
interface),

Some networksnayrequire that384 kbit/s and/orl536 kbit/s (in a2048kbit/s interface) occupy specified contiguous
time slots (see Annex A/1.431).

If the entire interface of primaryrate interface is used (i.e. 24 B-channels dib44kbit/s interface or 30 B-channels
on a 2048 kbit/s interface) octets 3.2 and 3.3 of the Channel identification information element shall not be included.

If the entire interface of a basmccess interface issed (i.e. 2 B-channels) octeds2 and 3.3 of the Channel
identification information element shall not be included the“information channel selection” shall be coddd”,
any channel

The following recommendations are made on the use of cause values.

1) When a network (public oprivate) cannot suppotthe specified transfer rate or beawpability,
cause No. 6Bearer capability not implementesthall be returned to the calling user.

2) When the calling usattempts to setup call to a user who has not subscriltbé toultirateservice the
network will initiate call clearing and return cause No.b&arer capabilitynot authorizedo the calling
user.

3) When there are insufficient channels on a single interface to suppoimfénmation transfer rate
requested, cause No. 84 circuit/channel availabler cause No. 1user busyshall be returned to the
calling user.

8.2.2.1 Point-to-point configuration
In cases 1) and 2) of 5.2.3.1 if all the indicated traffic channels are available, the user shall select them for the call.

In case?), if the user cannot graminy referred accesshannel, it shall seleany other available accesbannels
associated with the D-chanretd on thesame access, to replate unavailable preferreatcess channel, or select all
the channels on another interface controlled by the D-channel.

NOTE —Whether onlythe B-channels that cannot be provided should be changedalrtlie channels can then be
changed is for further study.
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In case 3), the user shall select any available suitable access channels.
In casel), if any specified acceshannel is not availabl@gnd incases 2gand 3) if insufficientaccess channels are

available,the user shall send a RELEASE COMPLETessagewith cause No44, requested circuit/channel not
availableor No. 34no circuit/channel availablerespectively, as described5r8.

8.2.2.2 Point-to-multipoint configuration

In case 1) of 5.2.3.2, if all the indicated traffic channels are available, the user shall select them for the call.

8.2.3  Interworking

Interworking is possible between:

1) A user who has subscribed to the multirate circuit-mode beapebilityand a user who has subscribed
to the 64 kbit/s unrestricted circuit-mode service when the information transfer rate is 64 kbit/s.

2) A user who has subscribed to the multirate circuit-mode beapabilityand a user who has subscribed
to the 384 kbit/s unrestricted circuit-mode service when the information transfer rate is 384 kbit/s.

3) A user who has subscribed to the multirate circuit-mode beapabilityand a user who has subscribed
to the 1536 kbit/s unrestricted circuit-mode service when the information transfer rate is 1536 kbit/s.

4) A user who has subscribed to the multirate circuit-mode beapabilityand a user who has subscribed
to the 1920 kbit/s unrestricted circuit-mode service when the information transfer rate is 1920 kbit/s.

Whenany other information transfer rate is specified, interworkingoispossible between the multirate circuit-mode
bearer capability and other services.

8.3 Call clearing

When the call is cleared, by the user or by the network, all channels associated with the call shall be cleared.

8.4 Restart procedures

B-channels can be restarted irrespective of their usathgén a multiratebearer capability. If a single B-channel is
restarted, the Q.931 entity shall clear the call.

8.5 Call rearrangements

The procedures of 5.6 do not apply.

9 List of system parameters

The description of timers in the following tables should be considebei@fasummary. The precisietails are found in
clauses 5 and 6, which should be considered the definitive descriptions.

9.1 Timers in the network side

The timers specified in Table 9-1 are maintained in the network side of the interface.

9.2 Timers in the user side

The timers specified in Table 9-2 are maintainedhia user side of the interfac€imers T305, T308 and T313 are
mandatory for all user side implementations.
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Annex A

User side and network side SDL diagrams
(This annex forms an integral part of this Recommendation)

This annex includes overview and detailed SDL diagrams which show @:@8®tol control for circuits-switched basic
calls. In theevent of conflict berween these diagraersl the text of clause 5, the text should beptime source.
Similarly, in the event of conflict betweaverview SDLand detailedSDL diagrams, the detailed S@liagramsshould
be the prime source.

Figure A.1 shows key to Q.931 protocol control SDL diagrams for both user side and network side.
Figures A.2 and A.3 show overview and detailed protocol control SDL diagrams for the user side.

Figures A.5 and A.6 shoaverviewand detailegrotocol control SDL diagrams for netwoside. Only procedures for
the point-to-point configuration are described in the network side SDL diagrams.

NOTE — Network side SDL diagrams for the point-to-multipoint configuration are left for further study.
Figure A.4 shows detaile8DL diagrams fothe global call reference to be applied to both s network sides.

Although Figure A.4 showSDL diagrams irthe user-side only, theame diagramsan be applied to the network side
by just changing the direction of input and output symbols.
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FIGURE A.1/Q.931 (Sheet 1 of 2)
Key to Q.931 protocol control SDL diagrams (user side)
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Overview protocol control (user side)

190 Recommendation Q.931  (03/93)



10

Outgoing
call

proceeding

ALERTING

CONNECT

Alerting
indication

Call
delivered

CONNECT

¢

Setup
confirm

Ack
option

CONNECT
ACKNOWLEDGE

T1160730-94/d04

a) Outgoing set-up procedure (2 of 2)

FIGURE A.2/Q.931 (Sheet 2 of 7)
Overview protocol control (user side)

Recommendation Q.931

(03/93)

191



Null

SETUP
Setup
indication
6
Call
present
[ [ |
Proceeding Alerting Setup Reject
request request response request
CALL .
ALERTING CONNECT Reject
PROCEEDING option
'n;jlom'ng RELEASE
¢ : COMPLETE
proceeding
[ |
Setup Alerting
response request
CONNECT ALERTING
7
Call
received

Connect

request

b) Incoming set-up procedure (1 of 2)

FIGURE A.2/Q.931 (Sheet 3 of 7)
Overview protocol control (user side)

192 Recommendation Q.931

(03/93)

T1140840-92/d05




Call
received

Setup
response

CONNECT

Connect
request

CONNECT
ACKNOWLEDGE
Setup
complete
indication
10
Active

T1160740-94/d06

b) Incoming set-up procedure (2 of 2)
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Detailed protocol control (user side)
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FIGURE A.3/Q.931 (Sheet 10 of 25)
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NOTE — After receiving this primitive, call control process should release B-channel.

FIGURE A.3/Q.931 (Sheet 11 of 25)
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FIGURE A.3/Q.931 (Sheet 12 of 25)
Detailed protocol control (user side)
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NOTES

1 After receiving this primitive, call control process should connect B-channel.

2 Open issue: Handling of disconnect request primitive.
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* %

Any state

Any state
v except 0, 19

STATUS STATUS
ENQUIRY (CS = m)

STATUS Yes

Remain in
C;thrent Compatrl)ble Release
state state? call
reference
(Note)
St;tus_ Status
indication indication
(error)
0
DISCONNECT Null

(cause)

T1140910-92/d26

Start T305

11
Disconnect
request

NOTE — Action on receipt of STATUS indicating a compatible call state is implementation dependent (see 5.8.11).

FIGURE A.3/Q.931 (Sheet 17 of 25)
Detailed protocol control (user side)
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" Any state
except 0, 1, 6,

*

*
Any state
except O, 1,

6,17, 19 17,19, 25

Information
request INFORMATION

INFORMATION _Infqrmgtion
indication

Remain in

Remain in
current
state

current
state

T1160880-94/d27

FIGURE A.3/Q.931 (Sheet 18 of 25)
Detailed protocol control (user side)
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* *

* *
Any state Any state

except O, 1, 19 except 0, 1, 6

11,12, 15,17, 19

5.8.4 5.34 5.33
5.84
RELEASE RELEASE DISCONNECT Disconnect
COMPLETE (cause) (cause) request
S_top all Stop all timers Stop all timers DISCONNECT
timers (cause)
(Note)
Release Release Disc Start T305
indication indication indication
12 11
Release call RELEASE Disconnect Disconnect
reference COMPLETE indication request
o T1140920-92/d28
Null Release call
reference
0
Null

NOTE — After receiving this primitive, call control process should release B-channel.

FIGURE A.3/Q.931 (Sheet 19 of 25)
Detailed protocol control (user side)
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Any state

From global call Restart
reference control request

Stop
all timers

Release
indication

Release
call
reference

To global call Restart
reference control confirm

Null

T1160900-94/d31

FIGURE A.3/Q.931 (Sheet 22 of 25)
Detailed protocol control (user side)
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Relevant 25
states Overlap Overlap
in C
(Note 1) sending receiving
DL-ESTABLISH DL-ESTABLISH DL-ESTABLISH
indication indication indication
Remain in Error Error
current state indication (Note 2) indication (Note 2)

25

Overlap
sending

Overlap
receiving

T1160910-94/d32
NOTES
1 The relevant states are as follows: U1, U3, U4, U6 to U12, U15, U17, U19.

2 At the reception of this primitive, the call control should clear the call by sending disconnect request primitives.

FIGURE A.3/Q.931 (Sheet 23 of 25)
Detailed protocol control (user side)
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0 2 25 * %
Null Overlap Overlap Any states
u sending receiving except 0, 2, 25
No text 5.8.9
DL-RELEASE DL-RELEASE DL-RELEASE DL-PRIMITIVE
indication indication indication indication
0
Setup Release
Null confirm indication
(error) (error)
(Note 1)
i Timer Yes
Stop T304 Stop T302 Stop all imes ]
running?
Release call Release call Release call
reference reference reference Start 7309
0 0
request
Remain in
current state
T1160920-94/d33
NOTES

1 Any timers including T309.
2 T309 is optional (see 9.2).
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Any states

5.8.9 5.8.9

Time out

DL-ESTABLISH
T309

confirmation

Data link
failure

Stop T309
indication

Release
call
reference

STATUS
ENQUIRY

STATUS Null

T1140940-92/d34

Remainin
current state

NOTE — T309 is optional (see 9.2).

FIGURE A.3/Q.931 (Sheet 25 of 25)
Detailed protocol control (user side)
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Global call reference

Rest 0 _ | Allflags (e.g. “Rest ack”, “Rest resp”) cleared
Null All timers stopped
552 55.1 5.8.3.21)
[ I I |
STATUS STATUS From system rh:lasa?aalr?ement Unexpected
= cs #0 management message
(cs=0) ( ) g request g
_ STATUS
Rest 0 Rest0 RESTART N=0 (cause No. 81)
Translate into
individual RESTART Rest 0
call reference
T1160930-94/d35
Start T316
To Q.931 protocol control Restart Restart To Q.931 protocol control
(related call references) request request (specified call reference)
Start T317 Start T317
(FS) (Note 2)
Rest 2 Rest 1
NOTES
1 T316 and T317 are optional (see 9.2).
2 The value of T317 is implementation dependent.

FIGURE A.4/Q.931 (Sheet 1 of 4)
Detailed protocol control for the global call reference (user side)
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Global call reference

Rest 1
restart
request

5.5.1 55.1 5.8.3.2f)
[ I I |
Time out RESTART Unexpected
STATUS
T316 ACKNOWLEDGE message
_ STATUS
Rest1 N=N+1 Stop T316 (cause No. 81)
No
Yes RESTART
Maintenance Start T316 Rest resp Restack on
action off
“ - -
T1160940-94/d36
NOTE — T316 is optional (see 9.2).
FIGURE A.4/Q.931 (Sheet 2 of 4)
Detailed protocol control for the global call reference (user side)
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Global call reference

Rest 1 )
Restart request {Contlnued
[ |
Time out Restart From Q.931 protocol control
T317 confirm (each call reference)

Maintenance

. All response?
action

Stop T317 Rest 1

Rest ack on?

Rest ack off Rest resp on
Rest O Rest 1

T1160950-94/d37

NOTE — T317 is optional (see 9.2).

FIGURE A.4/Q.931 (Sheet 3 of 4)
Detailed protocol control for the global call reference (user side)
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Global call reference

Rest 2
restart
5.8.3.21)
552 | 552 ]
Time out Restart From Q.931 protocol control Unexpected
STATUS T317 confirm (each call reference) message
Maintenance STATUS
?
Rest 2 action All response? (cause No. 81)

Stop T317 Rest 2 Rest 2

T1160960-94/d38

RESTART
ACKNOWLEDGE

NOTE — T317 is optional (see 9.2).

FIGURE A.4/9.031 (Sheet 4 of 4)
Detailed protocol control for the global call reference (user side)
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Null

SETUP

Setup
indication

Call
initiation

515 513 53.2a)
[ [ |
Proceeding More info Reject
request request request
CALL SETUP RELEASE
PROCEEDING ACKNOWLEDGE COMPLETE

A

3

Outgoing

call
proceeding

Recommendation Q.931

2 0
Overlap Null
sending
515 513 51.3
I |
Proceeding Info
request request INFORMATION
CALL INFORMATION Info
PROCEEDING indication
|
' v
2 2
Overlap Overlap
sending sending

a) Outgoing set-up procedure (1 of 2)

FIGURE A.5/Q.931 (Sheet 1 of 8)
Overview protocol control (network side) point-point

(03/93)
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3 QOutgoing

call
proceeding
5.1.6 5.1.7
[ |
Setup Progress Alerting
response request request

PROGRESS ALERTING

QOutgoing Call

call delivered
proceeding

Setup
response

T1160980-94/d40

CONNECT

Active

a) Outgoing set-up procedure (2 of 2)

FIGURE A.5/Q.931 (Sheet 2 of 8)
Overview protocol control (network side) point-point
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Null

Setup
request

Call
present

52.7 |

5.2.52 [ 5252 | 522
CALL RELEASE
CONNECT ALERTING PROCEEDING COMPLETE
Setup Alerting Proc Reject
confirm indication indication indication
9 Incoming 0
call Null
proceeding
5.2.7 5.2.6
5.25.2 I I
ALERTING CONNECT PROGRESS
Alerting Setup Progress
indication confirm indication
N

Call

received

A

Connect

request

228

b) Incoming set-up procedure (1 of 2)

FIGURE A.5/Q.931 (Sheet 3 of 8)
Overview protocol control (network side) point-point

Recommendation Q.931  (03/93)

9 Incoming

call
proceeding

T1160990-94/d41



Call
received

Connect
request

Setup
CONNECT comp
request

Setup CONNECT
confirm ACKNOWLEDGE

Connect

Active
request

T1161000-94/d42

b) Incoming set-up procedure (2 of 2)

FIGURE A.5/Q.931 (Sheet 4 of 8)
Overview protocol control (network side) point-point
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53.3

5.34
[ |
- Disconnect
DISCONNEC request
[ [
Disconnect Tone
B-chan management (Note 1)
[ [
Disconnect Disconnect
N 2
indication B-chan (Note 2)
11
Disconnect DISCONNECT
request
12
Disconnect
Release indication
request
5.25.2 5.2.6
[ |
RELEASE DISCONNECT RELEASE
[

19 Release
Release B-chan
request

[
Release
indication

NOTES
1 Optional (for inband tones).
2 Dependant on tone management.

RELEASE
COMPLETE

Release CR

c) Clearing procedure (1 of 2)

FIGURE A.5/Q.931 (Sheet 5 of 8)

Null

T1161010-94/d43

Overview protocol control (network side) point-point
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Release
request

RELEASE
COMPLETE

Release
B-chan
and CR

Release
confirm

Null

T1161020-94/d44

c) Clearing procedure (2 of 2)

FIGURE A.5/Q.931 (Sheet 6 of 8)
Overview protocol control (network side) point-point
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Null

RESUME
[call id]

Resume
indication

17

Resume

release

Resume
Resume :

reject
response

request

RESUME
REJECT
[cal id]

RESUME
ACKNOWLEDGE

T1161030-94/d45

d) Resume procedure

FIGURE A.5/Q.931 (Sheet 7 of 8)
Overview protocol control (network side) point-point
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Active

SUSPEND

Suspend
indication

Notify
request

NOTIFY

Suspend
response

SUSPEND
ACKNOWLEDGE

Suspend
reject
request

SUSPEND
REJECT

T1161040-94/d46

e) Suspend procedure

FIGURE A.5/Q.931 (Sheet 8 of 8)
Overview protocol control (network side) point-point
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5.6.2 521 511 5.8.3.2c¢c)
Time out Setup RELEASE
T307 request SETUP COMPLETE

Note
0
Clear , Setup Null
call ID CR selection indication u
‘ T1140950-92/d47
Release SETUP Call
B-channel (PT-PT) initiated
0
Null Start T303
Call
present

NOTE — No call reference is associated with T307.
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Call

initiated

sending

Recommendation Q.931

proceeding

FIGURE A.6/Q.931 (Sheet 3 of 27)

(03/93)

Detailed protocol control (network side) point-point

5.1.3 5.15.1 532a) 5.33
[ [ [ |
More h !
info Proceeding Reject DISCONNECT
request request request (cause)
Connect Release Stop all
Start T302 B-channel B-channel timers
SETUP CALL RELEASE Disconnect
ACKNOWLEDGE PROCEEDING COMPLETE o
indication
(B-chan) (B-chan) (cause)
11
Connect Release CR Disconnect
B-channel request
T1161050-94/d49
Outgoing
Overlap call Null



Overlap

sending
5.13 5.15.2 5.15.2
Proceeding Timeout
INFORMATION request T302
Info Timeout
indication Stop T302 indication
2
CALL Overlap
PROCEEDING sending
(Note)
¢ T1140970-92/d50
3 Outgoing
Restart
T302 Start T302 call .
proceeding

Overlap
sending

NOTE - It is assumed that the CC functional block will carry out the functions of 5.1.5.2 and 5.1.7.

FIGURE A.6/Q.931 (Sheet 4 of 27)
Detailed protocol control (network side) point-point
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238

Overlap - ;
sending {Contlnued
5.1.7 5.1.6
| |
Alerting Setup ri:rol?erzes}tss
request response (i n?erworking)
Stop T302 Stop T302 E,ignﬁgﬁfg)
ALERTING CONNECT Stop T302
Call Active Overlap

delivered

Recommendation Q.931

sending

T1161060-94/d51

FIGURE A.6/Q.931 (Sheet 5 of 27)
Detailed protocol control (network side) point-point
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3 Outgoing

call
proceeding
5.16 517 518
[ |
Progress Alerting Setup
request request response

PROGRESS ALERTING CONNECT

3

QOutgoing
call
proceeding

Call

delivered Active

T1161070-94/d52

FIGURE A.6/Q.931 (Sheet 6 of 27)
Detailed protocol control (network side) point-point

Call
delivered

5.1.8 5.1.6
[ |
Setup Progress
response request

CONNECT PROGRESS

Call
delivered

T1161080-94/d53

FIGURE A.6/Q.931 (Sheet 7 of 27)
Detailed protocol control (network side) point-point

Recommendation Q.931  (03/93) 239



juiod-juiod (apis 3}iomau) [0.1U0D |020104d pajrelag

(Lz 10 8193yS) T€6°0/9V FINOIH

"(1'6 @9s) [euondo are 01 pue TogL — ILON

Buipsasoid
€9 paniadal mmm,_mom_ N
Ied [I=1Ye}
Buioou) 6 . oz
uoneaIpul (@10N) co:mon_m““ _mcﬂMust 1s9nbai
Buipeado.d T0EL Le1s SN aseapy 108UU0D .
uoiredipul (s10N) uoireolpul wlyuod
OTELYEIS Bupely YOEL MeIS 100003 dnes
coc dois cocl das €o0el dois €oel dois €ogl das
¥SP/26-08607TTL
6 f44 Omm
4NI
€0eL 1senbal 9NIQ3IT00Hd (jputreo-g) (Bsnea)
0B osealoy Vo ONILYTTV Mov 3131dNOD 103aNNOD
’ dni3s ESNERER!
128 ¥'S5TS rAKA] A NAC ¥'ZS vZS (A4 LTS
juasaid
Ied
9

Recommendation Q.931  (03/93)

240



Release
indication
Release CR Start T303
0 6
Nl Call
present

T1161090-94/d55

FIGURE A.6/Q.931 (Sheet 9 of 27)
Detailed protocol control (network side) point-point
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Call
received
5.3.3 527 534
[ [ [ |
Timeout DISCONNECT Disconnect
CONNECT
T301 (cause) request
Timeout 22 Stop T301 NC 22
indication
Z T1161100-94/d56
Call Setup
received confirm

NOTE — T301 is optional (see 9.1).

Connect
request

FIGURE A.6/Q.931 (Sheet 10 of 27)
Detailed protocol control (network side) point-point
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Connect

request

5.33 5.2.8 534
[ |
DISCONNECT Sert:p Disconnect
(cause) comp request
request

CONNECT
22 ACKNOWLEDGE 22

T1161110-94/d57

Active

FIGURE A.6/Q.931 (Sheet 11 of 27)
Detailed protocol control (network side) point-point
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Incoming
call

proceeding

5.2.6 533 5251 5252 534 5253
[ [ |
PROGRESS Timeout
ALERTING CONNECT
(interworking) T310
DISCONNECT Disconnect
(cause) request
4
Stop T310 ND 22 Stop T310 Stop T310 NC 22
T1161120-94/d58
Progress Alerting Setup
indication indication confirm
Incoming
call Start T301
proceeding
Call Connect
received request

NOTE — T301 is optional (see 9.1).

FIGURE A.6/Q.931 (Sheet 12 of 27)
Detailed protocol control (network side) point-point
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Active
5.1.8 5.6.2 5.64,56.2,59 5.64,56.2,5.9
[ [ [ |
CONNECT SUSPEND Notify
ACKNOWLEDGE request NOTIFY
Suspend Notify
indication NOTIFY indication
A
10 15 10 10
Active Suspend Active Active

request

T1161130-94/d59

FIGURE A.6/Q.931 (Sheet 13 of 27)
Detailed protocol control (network side) point-point
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11

Disconnect
request

Release
request

15

RELEASE

Start T308

19

Release
request

T1140990-92/d60

FIGURE A.6/Q.931 (Sheet 14 of 27)
Detailed protocol control (network side) point-point
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12

5.3.4

Disconnect

indication

535 5.34
TIMEOUT
RELEASE ECT
S DISCONNEC T305 or T306
Release Stop T305 @ 14
indication or T306
T1141000-92/d61

Stop T305 @ 14

or T306

Release

B-channel

RELEASE
COMPLETE

Release CR

Null

FIGURE A.6/Q.931 (Sheet 15 of 27)
Detailed protocol control (network side) point-point
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Suspend

request

5.6.2 5.6.3
[ |
Suspend rsefgtend
response ; eJq Lest

SUSPEND
REJECT

SUSPEND
ACKNOWLEDGE

Start T307 Active

T1161140-94/d62

Release CR

Null

FIGURE A.6/Q.931 (Sheet 16 of 27)
Detailed protocol control (network side) point-point
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Resume

request

5.6.4 5.6.5
[ |
Resume
Resume reject
response request

RESUME RESUME
ACKNOWLEDGE REJECT
Stop T307 Release CR
0
Release
call ID Null
T1161150-94/d63
10
Active

FIGURE A.6/Q.931 (Sheet 17 of 27)
Detailed protocol control (network side) point-point
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Any state

5.8.10

STATUS
ENQUIRY

STATUS

Remain in
current
state

Any state
except 0, 19

STATUS
(cs =M)

Release
CR and
resources

Status
indication

Null

T1141030-92/d66

Compatible

state?
(Note)

Status
indication
(error)

22

NOTE - Action on receipt of STATUS indicating a compatible call state is implementation dependent.

(See 5.8.11).

FIGURE A.6/Q.931 (Sheet 20 of 27)

Detailed protocol control (network side) point-point
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Any state
except O, 1, 6,

17,19

Information
request

L

INFORMATION

Remain in
current
state

Any state
except 0, 1, 6,

17,19, 25

INFORMATION

Information
indication

Remain in

current
state

T1161160-94/d67

FIGURE A.6/Q.931 (Sheet 21 of 27)
Detailed protocol control (network side) point-point
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Any state
except 0, 11,
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NOTES
1 The relevant states are as follows: N1, N3, N6 to N12, N15, N17, N19.
2 At the reception of this primitive, the call control should clear the call by sending disconnect request primitives.

FIGURE A.6/Q.931 (Sheet 25 of 27)
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Annex B
Compatibility and address checking

(This annex forms an integral part of this Recommendation)

B.1 Introduction

This annex describes tharious compatibilityand addresshecks which should be carried out to ensure thatrbatsth
of user and network capabilities is achieved on a call within an ISDN.

This annex also covers interworking with existing networks.

Three different processes of checking shall be performed:
i) atthe user-to-network interface on the calling side (see B.2);
ii) at the network-to-user interface on the called side (see B.3.2); and
iii) user-to-user (see B.3.3).

NOTE - Inthis contextand throughout this annex the terfualled user” is the endpoint entity which &xplicitly
addressed. This may be an addressed interworking unit (IWU); see the 1.500-Series Recommendations.

For details on the coding of the information required for compatibility checking see Annex I.

B.2 Calling side compatibility checking

At the calling side, the network shall check that the besawfice requested liie calling user in the Beareapability
information element matchesith the bearer services provided toat user by the network. Ifmismatch is detected,
then the network shall reject the call using one of the causes listed in 5.1.5.2.

Network services are described in Recommendations [£B8Dand 1.240 [48] adearer servicesnd teleservices,
respectively.

B.3 Called side compatibility and address checking

In this subclause, the word “check” means that the user examines the contents of the specified information element.

B.3.1  Checking of addressing information

If an incoming SETUPmessage is offeredith addressing information (i.e. eith&DI or sub-addressing or the
appropriate part of the called party number), the following actions will occur:

a) Ifa number or sub-address is assigned to a timar,theinformation in a Callegbarty number oCalled
party subaddress information elementtlogé incoming call shall be checked by the user against the
correspoding part of the number assigned to the user or the user's own sub-addresse lof a
mismatch,the user shall ignore the call. In tlkase of matchthe compatibility checking described
in B.3.2 through B.3.3 will follow.

b) If a user has no assigned number or sub-addtkes, the Calledparty numberand Calledparty
subaddress information element shall be ignored. Ttmmpatibility checking described iB.3.2 and
B.3.3 will follow.

NOTES

1  According touser’s requirements, compatibility checkiogn be performed in various waffem the viewpoint of
execution order and information to be checked, e.qg. first assigned number/sub-address and then compatibility or vice versa.

2 If an incoming call, offered witladdressing information, is always to be awarded to the addressedllssers
connected to the same passive bus should have an assigned number or sub-address.
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B.3.2  Network-to-user compatibility checking

When the network iproviding a bearer service tite called side, the user shall check that the beareice offered by
the network in the Beareapability information element matchib®e beareserviceghat the user is able to support. If a
mismatch is detectedhen the user shall either ignore or reject differed callusing cause No. 88ncompatible
destination(see 5.2.2).

B.3.3  User-to-user compatibility checking

The called side terminal equipment shall check that the content bbthéayer compatibility information element is
compatible with the functions it supports.

The Low layer compatibility information element (if availabkhall be used to cheakompatibility of low layers
(e.g. from layer 1 to layer 3, if layered according to the OSI model).

NOTE — The Bearer capability information element is also checke®(8e®). Therefore, ifany conflict from duplication
of information in the Bearer capability and the Low layer compatibility information elements is detectedpfiisshall beresolved
according to Annex |, e.g. the conflicting information in the Low layer compatibility information element shall be ignored.

If the Low layer compatibility information element is not included in an incoming SETUP medsa@marecapability
information element shall be used to check the compatibility of low layers.

The called terminal equipment may check the High layer compatibility information element (if present) as part of user-to-
user compatibility checking procedures, even if the network only supports bearer services.

If a mismatch is detected in checking anytle# information elementabove,then the terminal equipment shall either
ignore or reject the offered call using cause Noid&mpatible destinatio(see 5.2.2).

B.3.4  User action tables

Tables B.1, B.2 and B.3 show the action which shall be carried out as a resultpattibility checkingvith the calling
user’s request for a bearer service and/or teleservice.

B.4 Interworking with existing networks

Limitations in network or distant user signalling (e.g. in ¢ase of an incoming caltom aPSTN or a calfrom an
analogue terminalinay restrict the informatioravailable tothe called user in the incoming SETU#fssage. A called
user shouldaccept limited compatibility checking (ewithout the Highlayer compatibility information element) if a
call is routed from an existing network which does not support High layer compatibility information element transfer.

In cases where the network canmpobvide all incoming call information, or whethe network is not aware of the
existence or absence sfme service informatiosuch as aompatibility information)the incoming SETURnessage

includes a Progress indicator information element, containing progress indicator ¢édl. i, not end-to-end ISDN;
further call progress information may be available in baodNo. 3,origination address is non-ISD(8ee Annex G).

The terminal equipment receiving a SETWRh a Progress indicator information element shraidify its compatibility
checking, the terminal equipment should regard dbmpatibility as successful if it is compatibhth the included
information, which as aninimum, will be the Bearecapability information element. A terminal equipment expecting
information in addition to the Beareapability information element in a full ISDN environmeseted not reject the call

if such information is absent but a Progress indicator information element is included.
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TABLE B.1/Q.931

Bearer capability compatibility checking

BC mandatory info element Point-to-point data link Broadcast data link
(Note 1) (Note 1)
Compatible Proceed Proceed
Incompatible Reject (5.2.5.1) Ignore [5.2.5.1 a)] Reject [5.2.5.1 b)]
(Note 2) (Note 2)

TABLE B.2/Q.931

Low layer and high layer compatibility checking —
Compatibility assured with the available description of the call

LLC/HLC Point-to-point data link Broadcast data link
Compatibility assured (Note 1) (Note 1)
Compatible Accept Accept
Incompatible Reject Attempt low layer Ignore Reject Attempt low layer
(5.2.5.1) compatibility [5.2.5.1 a)] [5.2.5.1 b)] compatibility
negotiation (Note 2) (Note 2) negotiation
(Annex J) (Annex J)

TABLE B.3/Q.931

Low layer and high layer compatibility checking —
Compatibility not assured with the available description of the call

LLC/HLC Point-to-point data link Broadcast data link
Compatibility not assured (Note 1) (Note 1)
HLC or LLC Accept or reject Attempt low layer Accept or reject Attempt low layer
Present (Note 3) compatibility (Note 3) compatibility
negotiation negotiation
(Annex J) (Annex J)

NOTES to Tables B.1, B.2 and B.3

1 For broadcast data link terminal equipment whickxiglicitly addressed using sub-addressing or the approp@atef the
called party number, the point-to-point column in the above table shall be used.

2 When a terminal equipment on a broadcast data link is incompatible, an option of “ignore or reject” is permit@d2jse

3 Some terminal equipment athis interface mayunderstand theHigh layer compatibility or Low layer compatibility
information elements and would reject the call if incompatible.
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Annex C
Transit network selection

(This annex forms an integral part of this Recommendation)

This annex describes the processing of the Transit network selection information element.

C.1 Selection not supported

Some networksnay not support transit network selection. In this case, when a Transit network seiefciforation
element is received, that information element is processed according to théorukesmplemented non-mandatory
information elements (see 5.8.7.1).

C.2 Selection supported

When transit network selection is supported, the user identifies the selected transit network(s) in thenB&SEdP.
One Transit network selection information element is used to convey a single network identification.

The user may specify more than one transit network. Each identification is placed in a separate information element. The
call would then be routed through theecified transit networks in the order listed in the SETUP ekample, a user

lists networks A and B, in that order, in two Transit network seleatfonmation elementsvithin a SETUPmessage.

The call is first routed to network A (either directly or indirectB)d then to network B (eithelirectly or indirectly),

before being delivered.

As the call is delivered to each selected network, the corresponding transit sefetidrestrippedfrom the call
establishment signalling, in accordance with the relevant internetwork signalling arrangement. The Transit network
selection information element(s) is/are not delivered to the destination user.

No more than four Transit network selection information elements may be used in a single SETUP message.

When a network cannot route the dadicause the route misy,the network shall initiate call clearing in accordance
with 5.3 with cause No. 3410 circuit/channel available

If a network does not recognize the specified transit network, the network shall initiate call clearing in accordance
with 5.3, with cause No. 2no route to specified transit networkhe diagnostic field shall containcpy of the
contents of the Transit network selection information element identifying the unreachable network.

A network may screen all remaining Transit network selection information elements to
a) avoid routing loops; or
b) ensure an appropriate business relationship exists between selected networks; or

c) ensure compliance with national and local regulations.

If the transit network selection is of an incorrect format, or fails to meet crétgrig or c), the network shall initiate call
clearing in accordance with 5.3, with cause No.i8\alid transit network selection

When a user includes the Transit network selectidarmation element, pre-subscribed default Transit network
selection information (if any) is overridden.
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Annex D
Extensions for symmetric call operation

(This annex forms an integral part of this Recommendation)

D.1 Additional message handling

In symmetricapplications, the SETURessagavill contain a Channel Identification information element indicating a
particular B-channel to be used for the call. A point-to-point data link shall be used to carry the SETUP message.

The procedure described in clause 5 tfeg user side shouldormally be followed. Wheradditional procedures are
required, they are detailed below.

D.1.1  B-channel selection — Symmetric interface

Only B-channels controlled by theameD-channel will be the subject of the selection procedure. The selection
procedure is as follows:

a) The SETUP message will indicate one of the following:
1) channelis indicated, no acceptable alternative; or
2) channelis indicated, any alternative is acceptable.

b) In cases 1pnd 2), if the indicated channel @&&ceptableand available,the recipient of the SETUP
message reserves it ftne call. Incase2), if the recipient of the SETURessagecannot grant the
indicated channel, it reserves any other available B-channel associated with the D-channel.

c) If the SETUPmessagencluded all information required to establish the call, the recipient of SETUP
messagdndicates the selected B-channel infCALL PROCEEDING message transferred across the
interface and enters the Incoming Call Proceeding state.

d) If the SETUPmessagalid not include all thenformation required to establish the call, B-channel is
indicated in a SETUPACKNOWLEDGE messagesent across the interface. The additional call
establishment information, if any, is sent in onenore INFORMATION messages transferred across the
interface in thesamedirection as the SETUnessageWhen all call establishmennformation is
received, a CALL PROCEEDING ALERTING oaCONNECT message, as appropriate, is transferred
across the interface.

e) In case 1) ifthe indicated B-channel is nalvailable, or in case 2) if no B-channel is available, a
RELEASE COMPLETEmMessagavith a causevalue of No. 44requested circuit/channel not availaple
or No. 34,no circuit/channel availablerespectively, iseturned to the initiator of the call. The sender of
this message remains in the Null state.

f) If the channel indicated in th€ ALL PROCEEDING or SETUP ACKNOWLEDGHNessage is
unacceptable to the initiator of the call, it clears the call in accordance with 5.3.

D.1.2  Call confirmation

Upon receipt of a SETUP messatiee equipment enters the Call Present state. Valid responses to the BiEStdge
are a SETUP ACKNOWLEDGE, aLERTING, a CALL PROCEEDING, a CONNECT orRELEASE COMPLETE
message.

If the indicated channel is acceptable to the initiator of the call, the initiator shall attach to the indicated B-channel.

D.1.3 Clearing by the called user employing user-provided tones/announcements

In addition to the procedures describedbiB3.3, if thebearer capability is either audio or speettie called user or

private networkmay apply in-band tones/announcements in the clearing phase. When in-band tones/announcements are
provided, theDISCONNECT messageontains progress indicator No.iB;band information or appropriate pattern is

now available and the called user or private network proceeds similarly as stipulated in 5.3.4.1 for the network.
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D.1.4  Active indication

Upon receipt of a CONNECT messagee initiator of the call shall respond with a CONNEBTKNOWLEDGE
message and enter the Active state.

D.2 Timers for call establishment

User end pointimplementthe network side timer$301, T303 and T310 along with the corresponding network side
procedures for actions takeipon expiration of these timers. See Table fBf2he call establishment user-sitimers
and procedures.

D.3 Call collisions

In symmetric arrangementsall collisions can occur when both sides simultaneously transfer a SHEIddBage
indicating thesamechannel. In the absence of administrative procedoreassignment ofhannels to each side of the
interface, the following procedure is employed.

First, one side of the interface will be designatedritisvorkand the other side of theterface will be designated the
user Secondfor the three possible scenarios where samechannel is indicated by combinations of preferred and
exclusive from the user and network sides, the following procedure is used:

a) Network preferred, user preferred

The network preferred channel is awarded and an alternate channel is indicated in the first response to the
user SETUP message.

b) Network exclusive, user exclusive

The network exclusive channel is awarded the user SETURessage is clearedith a RELEASE
COMPLETE message with cause No. Bd,circuit/channel available

c) Network preferred, user exclusive, or network exclusive, user preferred

The side of the interface with @xclusive indicator in a SETURessage iawarded the channel and an
alternate channel is indicated in the first response to the side using a preferred indicator in the SETUP
message.

Channel identification is allowed in both directions for ALERTING and CONNECT.

Annex E
Network specific facility selection
(This annex forms an integral part of this Recommendation)

This annex describes the processing of Metwork-specific facilities information element. The purposethi$
information element is to indicate which network facilities are being invoked.

E.1 Default provider

When the length of the network identification field is setéoo inthe Network-specific facilities information element,
then theservices identified irthis information element are to be provided by the network side of the inteztaeing

the information element (default provider). If tNetwork-specific facilities information element is recognized but the
network facilities are not understood, then thi®rmation element is processed according to ridesion-mandatory
information element content error (see 5.8.7.1).

E.2 Routing not supported
Some networksnay not support the routing to thremote network othe contents of th&letwork-specific facilities

information element. In this case, wheMNatwork-specific facilities information element is receivétht information
element is processed according to the rules for unimplemented non-mandatory information elements (see 5.8.7.1).
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E.3 Routing supported

When Network-specific facility information element routing is supported, the user identifies the netawoder inthis
information element in the Q.931 SETUP message. One Network-specific facility information elensewt tis identify
a network provider.

The usemay specify moreghan one networlprovider by repeatinghe Network-specific facilities information element.

Each identification is placed in a separate information element. The information is routed to the indicated network
provider as long athe call is alschandled by the networgrovider (see Annex C, Transit network selection). For
example, if the user lists network providers A and B in separate Network-specific facilities information elements in a call
control message, there must be corresponding Transit network selection information elerttentSETUPmMessage
identifying those networks (or default call routing via A and B that was established prior to call establishment).

As the signallingmessagesontaining Network-specific facilities information elements are deliveretig¢andicated
remote network, theynay bestrippedfrom the signallingmessages, in accordanaéth the relevant internetworking
signalling arrangement. The Network-specific facilities information elements may be delivered to the identified user.

No morethan four Network-specific facilities information elememsay beused in a SETURnessageWhen the
information element is repeated, the order of presentation of the elememtessage isot significant. Further, there
does nothave to be a one-to-one correspondence between Network-specific facilities information etgrdertansit
network selection information elements.

If a network cannot pass the information to the indicated network provider, either due to
— the network indicated is not part of the call path; or

— no mechanism exists for passing the information to identified network,

the network shall initiate call clearing in accordance Wwi%y with cause No. 2no route to specified transit network
The diagnostic fieldnay optionally contain aopy ofthe first 5 octets of th&letwork-specific facilities information
element.

When the user includes théetwork-specific facilities information element the SETUPmessage, pre-subscribed
default service treatment (if any) is overridden.

Annex F
D-channel backup procedures

(This annex forms an integral part of this Recommendation)

F.0 Foreword

The procedure defined in this annex can be used when non-associated signalling is applied toprmbiyleate
access arrangements. This feature can be provided on a subscription basis and is network dependent.

F.1 General

In associated signalling, the D-channel signalling entityardy assign calls to channels the interface containing the
D-channel. When the D-channel signalling entity can assign calls to chanmatyetihan one interface (including the
one containing the D-channel), this is called non-associated signalling. Figuseanexample of associatesignalling
used on each of the three interfaces between a user (e.g. a RA®BX¥)networkReplacing associated signalling with
non-associated signalling on these interfaces results in the example shown in Figure F.2.

When non-associated signalling ésnployed,the reliability of the signallingperformance forthe ISDN interfaces
controlled by the D-channel may be unacceptablémpoovethe reliability, a D-channédackup procedure employing a
standby D-channel is necessary. The next subclause descrilbesitoe procedurehich is optionafor end-pointghat
use non-associated signalling.
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Primary rate interfaces
PBX Network

D-channels T1161370-94/d074

FIGURE F.1/Q.931
Example of associated signalling on each of the three primary rate interfaces

Three primary rate interfaces controlled by D-channel

PBX Network

__________ T1161380-94/d075
D-channels

FIGURE F.2/Q.931
Example of non-associated signalling controlling three primary rate interfaces

F.2 D-channel backup procedure

F.2.1 Role of each D-channel

When two omore interfacesonnect a network and a usempranary D-channel (labelled “one”) is always present on
one interface. On a different interface, a secondary D-channel (labelled “two”) is present that can also send signalling
packets. Figure F.3 shows the addition of a secondary (i.e. backup) D-channel to the arrangement shown in Figure F.2.

D-channel one is used to send signalliagkets acrosthe user-network interfader multiple interfacesncluding the
interface containing D-channel two. D-channel two is in a standbyamde is active at layer 2 onlyAll SAPI
groups (e.g. 0, 1&nd 63)are aliveand can sen@ackets. At periodic intervals determined by the appropldstr 2
timer associatedvith SAPI 0, alink audit frame will be sent on the point-to-point signalling link wihLCI = 0 of
D-channel two.

Since D-channel two is in a standby role, load sharing between D-channeladtwo is nopossible. Furthermore,
D-channel two can naterve as a B-channehen it is in a standby roléastly, D-channel two can only back up the
signalling functions provided by D-channel one and not some other D-channel on a different interface.
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Three primary rate interfaces controlled by D-channel

PBX Network

T1161390-94/d076

Backup D-channel Primary D-channel

FIGURE F.3/Q.931

Example of non-associated signalling with backup
D-channel controlling three primary rate interfaces

F.2.2  Switchover of D-channels

Failure of D-channel one is determined by the receipt of a DL-RELEASE indigatioitive from the data linkayer.
At this point, optionally additional attempts to re-estaliish D-channemmay beinitiated. Otherwise, it is assumed that
D-channel one has failed.

Two states ardefinedfor any D-channel in a backup arrangement. A D-channel is termed out-of-sghéodayer 2
remains in theTEl-assigned state, after being periodically requesteldy®r 3 to establish multiple-frame operation.
A D-channel is termed maintenance buwslgen layer 2 isheld in the TEl-assigned state by layer 8hile in the
maintenance busgondition, the response to an invitatifam link establishment isnetwith the transmission of a DM
(Disconnected Mode).

When the D-channel one has failed and if D-channel two is not outof-servicecondition, thelayer 3shall place
D-channel one in a maintenance buswydition, start timeifr321 and then issue@L-ESTABLISH request primitive to
re-initialize SAPI Olink 0 of D-channel two. Upon receipt of thigimitive, the data linklayer issues aiSABME
command. Timeil 200 is started. Thendreceiving the SABMEcommand on D-channel two follovise remainder of
the Q.931 procedures for establishing logical link with DLCI = 0.

Once the logical link with DLCI = 0 in D-channel two is in the Link Established state, the procedure to dsigli8h
call control signalling can begin on the link.

To establish théackup D-channel for carrying call contrsignalling, layer 3 should issue an appropriaiayer 3
messagde.g. a STATUS ENQUIRY on stable call reference numbers). Once a respahse l&yer 3 message is
received, D-channel two is declared to be agledveD-channel, normal layer 3 call control signallingay proceed,
timer T321 is stopped, and D-channel onenisved tothe out-of-servicecondition. If the maintenandausy timerT321
expires before a response is received tioe layer 3 messag®-channel one is moved to the
out-of-servicecondition and arattempt is made to establishe logical link withDLCI = 0 onD-channel one and
D-channel two.

If the logical link with DLCI = 0 of both D-channel one and D-channel two are initialized simultaneously, the designated
primary shall be chosen as the D-chanf@l carrying call control sigalling. The designatedrimary D-channel is
agreed upon at subscription time by both sides of the interface.

After a switchover, old D-channel twleecomesthe new D-channel one and old D-channel beeomesthe new
D-channel two.

Upon completion of appropriate maintenance activity to D-channelth@dpgical linksfor SAPI = 0Oand 63are made
active at layer 2 and the D-channel is removed from the out-of-service condition.

D-channelamayonly be switched again by a failure of D-channel one or a routing or maintenance femuesipeer
entity.
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Annex G
Use of progress indicators
(This annex forms an integral part of this Recommendation)

This annex describes the use of the different progress indicator values defined in 4.5.22. Examples of use are given.

— Progress indicator No. 1- Indicates that interworking with a non-ISDN has occuwélin the network
or networks through which the call has traversed.

— Progress indicator No. 2- Indicates that the destination user is not ISDN.
— Progress indicator No. 3- Indicates that the origination user is not ISDN.

— Progress indicator No. 4- Indicates that a call whidiadleft the ISDN has returned to tH&DN at the
same point it had left due to redirection within tioe-ISDN. This progress indicator would &@ployed
when a priorQ.931 messageesulted in a progress indicator No.chl{ is not end-to-end ISDINbeing
delivered to the calling user.

The use of progress indicators Nos. 1, 2 and 3 is exemplified in the following.
Three interworking situations are identified in the figure below:

a) interworking with another network;

b) interworking with a non-ISDN user connected to ISDN;

c) interworking with non-ISDN equipment within the calling or called user’s premises.

TE —’— ISDN |

NT2

PSTN

T1161400-94/d077

As regards calls from A the following applies:
case a) — progress indicator No. 1 sent to A;
case b) — progress indicator No. 2 sent to A;
case c) — progress indicator No. 2 sent to A (location sub-field = private network).

As regards calls towards A the following applies:
case a) — progress indicator No. 1 sent to A;
case b) — progress indicator No. 3 sent to A;
case c) — progress indicator No. 3 sent to A (location sub-field = private network).

The use of progress indicator No. 4 is exemplifiedhia following scenarios associated with the Call Forwarding
supplementary service. If a call is originafezsn user A to user B, then as stat@bve, inthe interworking cases b)
and c) (see figure), progress indicator No. 2 shall be sent to user A to inttliabt@terworking has occurred. If
subsequently the call is forward&dm user B to user C, and user C isI&8DN user, progress indicator No. 4 shall be
sent to user A.

The use of progress indicator Noir8band information or appropriate pattern now availabkedescribed in clause 5.
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Annex H

Message segmentation procedures
(This annex forms an integral part of this Recommendation)

This optional procedure is used on the basis of bilateral agreement between the user and the network.

H.1 Introduction

Layer 3 messagédhbat are longer than the lengthfadmesthat the data linkayer can suppomnay bepartitioned into
several segments.

Message segmentation shall only beed when themessagelength exceedsN201 (defined in Recommen-
dation Q.921 [3]).

The architectural relationship to oth®r931 functions is shown in Figure HIhese procedures apply onkithin a
specific data link connection and do not impact the procedures in operation on other parallel data link connections.

In order to support expressed needs for applications requiisgagdéengths of 1000 octets, or greater, procedures to
support those applications are under study. These procedures will consider badmgatibility and methods to allow
information on other call references to be interleaved sétiments of a long message. The specifics of these procedures
are for further study.

Q.931
protocol
control
A
Integrated CEl-call reference
multiplexer/demultiplexer
rTT Tt T T T | - T T T T T | Tt |
\ I I I I I
Y | Optional | | Optional | | Optional |
\ Q.931 I I Q.931 I I Q.931 I
} segmenter : : segmenter : : segmenter :
Layer 3 Lo ___ | L] | L |
Layer 2 I I I
v Protocol

(¢

<+—— discriminator-
filters

. TR
[N >N
No. 1 No. 2 CEI

T1161410-94/D078

FIGURE H.1/Q.931
Logical architecture containing segmentation function

H.2 Message segmentation

The following rules apply when Q.931 messages are to be segmented for transmission:

a) The default maximum number of message segments is 8. If the message is too long to be dbgmented
local maintenance activity shall be notified.
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b)

c)

d)

e)

9)

h)

The first message segmeitall begin with the Protocol discriminator information elememhediately
followed by the Call reference information element, tkgment message typgbe Segmentechessage
information elementand octets starting with the first octet following theessage type dhe message
being segmented, subject to theximumlength of thesegment not exceedirige maximumsize of the
data link layer information field.

Each subsequenhessage segmemshall begin with the Protocol discriminator informatiefement
immediately followed bythe Call reference information element, teegment message type, the
Segmented message information element, and one or more octets starting with the first octet following the
message type dfhe message being segmented, subjecthi® maximum length of thesegment not
exceeding the maximum size of the data link layer information field.

The first segment indicator field tie Segmentedthessage information elemestiall be set to indicate
the first segment of a segmented message, and not set in any other segment.

The number of segments remaining fieldle Segmentethessage information elemesttall be set to
indicate how many more segments are to be sent, see Figure H.2.

The Message type information elemshall be coded to indicate a segmemissageand theSegmented
message information element shall indicate the message type of the original message.

The transmission of a segmented messagg beaborted by sending message or message segment
containing a different call reference; sendingnassagewith the message typaot coded “segment
message”, or stopping the transmission of subsequent message segments pertaining to the same message.

Once the firstsegment has been transmitted on a particular data link connetigom all remaining
segments ofhat messageshall be sent (in ordeb)efore anyother message (segmented root) for any
other call reference is sent on that data link connection.

The octet order for the segmented message shall be preserved regardless of segment boundary.

H.3 Reassembly of segmented messages

The following rules apply to the receipt and reassembly of segmented Q.931 messages:

a)

b)

c)

d)

A reassemblyunction, on receiving anessage segmeaobntaining the Segmentaedessage information
element with the firssegment indicator indicating “firshessage”and containing the cateference and
message typécoded as “segment messagshall enter the Receiving Segmented Message state and
accumulate message segments.

Timer T314 shall be initialized or re-initialized upon receipt oim@ssage segmebntaining the
Segmented message information elemarth a non-zero number ofegments remaining field.
Timer T314 shall be stopped upon receipt of the &gIment, i.e. anessage segmenbntaining the
Segmented message information elemeith the number ofsegments remaining field coded zero.
TimerT314 shall not be initialized or re-initialized if error procedures as identified in belesv are
initiated.

A reassemblyfunction receiving amessage segmemtith a Segmentednessage information element
should waitfor receipt ofthe lastmessage segmepertaining to thesame messagéege. containing the
Segmented message information elemwtit the number ofegments remaining field coded zé&efore
delivering themessage fofurther Q.931processing as specified ;8. The reassembljunction shall
enter the Null state.

Upon expiry of timerT314, thereassemblyfunction shall discard all segments tbfs message so far
received; notifythe layer 3 management entity fre data link connection thatessage segments have
been lost and enter the Null state.

NOTE 1 — Subsequent message segments relating to the same message shall be discarded according to rule f).
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Before segmentation

Protocol discriminator

Call reference

Message type = A

After segmentation

Protocol discriminator

Call reference

Message type = segment

Segmented message

octet No. 1 (Ist,N-1,A)
. octet No. 1
octet No. k .
octet No. k+ 1 octet No. k
octet No. z Protocol discriminator

octetNo. z+ 1

octet No. m

Al

NOTE — Segmentation may occur at any octet boundary.
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e) A reassemblyunction, upon receiving eiglthessage segments thie same segmented messagéhout
receiving a message segmavith a number ofsegments remaining field dhe Segmentednessage
information element coded zero, shall discardnatkssage segments so far received; notigylayer 3
management entity fahe data link connection thatessages have bediscarded, and enter the Null
state.

NOTE 2 — Subsequent message segments relating to the same message shall be discarded according to rule f).

f) A reassemblyfunction, on receiving anessage segmenbntaining a Segmentetessage information
element, but with no calieference or Message type information elemehiije in the Null state shall
discard that message segment and remain in the Null state.

g) A reassemblyfunction, on receiving anessage segmenbntaining a Segmentatiessage information
element, while in the Receiving Segmented Messagewithitedhe number ofegments remaining field
that is not decrementefiom the number ofsegments remaining field ithe Segmentednessage
information element of thprevious message segmestall discard all segments thfis message so far
received, and enter the Null state.

NOTE 3 — Subsequent message segments relating to the same message shall be discarded according to rule f).

h) If there is a DL-RELEASE indication primitive or DL-ESTABLISH indication primitive receiwédle in
the Receiving Segmented Message state,réhesemblyfunction shall discard all receiveshessage
segments so far received; forwdahg DL-RELEASE indicatiorprimitive or DL-ESTABLISH indication
primitive for further Q.931 processing, and enter the Null state.

i) A reassemblyfunction, upon receiving anessage segmentith the first segment indicator of the
Segmented message information eleniedicating “subsequent”, while in the Null state, shall discard
that message segment, and remain in the Null state.

Block diagram

Management Management
Layer 3 Layer 3 Layer 3 Layer 3
4 'Y 4
(Error) (DL-DATA request (Error) (DL-DATA indication
(seeH.2 a) DL-UNITDATA request) (see H.3) DL-UNITDATA indication
DL-ESTABLISH indication
DL-RELEASE indication)
Segmentation Reassembly
process process

(DL-DATA request
DL-UNITDATA request)

A

(DL-DATA indication
DL-UNITDATA indication
DL-ESTABLISH indication
DL-RELEASE indication)

FIGURE H.3/Q.931
Segmentation Functional Interaction Diagram
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Annex |
Low layer information coding principles

(This annex forms an integral part of this Recommendation)

1.1 Purpose

This annex describes principles that shall be used when the callingspesgfies informationduring call set-up
regarding low layer capabilities required in the network and by the destination terminal.

NOTE - Inthis contextand throughout this annex the terfualled user” is the endpoint entity which &xplicitly

addressed. This may be an addressed interworking (0WMU) (see 1.500-Series Recommendatiofisl] and Recommen-
dation X.31 [14] case A).

1.2 Principles
1.2.1 Definitions of types of information

There are three differetgpes of informatiorthat the callindSDN usermay specifyduring callset-up to identify low
layer capabilities needed in the network and by the destination terminal:

a) type | information is information about the calling terminal whichoisly used at the destination end to
allow a decision regarding terminal compatibility. &xamplewould bemodem typeThis information is
encoded in octets 5 to 7 of the Low layer compatibility information element;

b) type Il information is the selection of bearservice fromthe choices of beareservices offered by the
network to which the calling user is connected. Ttyige of information ispresent even if no
interworking occurs. An example is unrestricted digital information (UDI). This information is coded in

i) octets 3and 4 of theBearer capability information elemewhen the transfemoderequired by the
calling user is circuit mode;

ii) octets 3, 4, Gand 7 of theBearer capability information elemenhen the transfemoderequired by
the calling user is packet mode;
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c) type lll information is information about the terminal or intended call which is used to decide
destination terminal compatibilitand possibly to facilitate interworkingvith other ISDNs or other
dedicated networks. Aexample is A-lanencoding. This information is encoded in octet 5 of the Bearer
capability information element.

1.2.2 Examination by network

Type linformation is user-to-user (i.e. not examined by network) while bgtes lland Il should beavailable for
examination by the destination userd the networkThe Low layer compatibility information element is an information
element which is not examined by the network while the Bearer capability information element is an information element
which is examined by the user and the network.

1.2.3 Location of type | information

Type | information (i.e. terminal information only significant to the called user) shall, when used, be included in the Low
layer compatibility information element.

1.2.4 Location of type Il and Il information

Type |l (i.e. bearer selection) information shall ibeluded in the Bearecapability information elementType Il
information, when used, is included in the Beagpability information element. The netwarlay use andnodify the
information (e.g. to provide interworking). The rationaletfog user includingometerminal related information in the
type Il information (interworking related) is shown by the following example.

Normally with UDI, the rate adaption technique chosen is related to the terminal. The specification of a particular rate
adaption schemeith a UDI bearer serviceould allow a compatibility decision lihe destination terminal in purely

ISDN situation.However, itcould alsoconceivably beused to allow interworking with a PSTN, assuming that the
appropriate functions (i.e. data extraction, modem pool) are available at the interworking unit.

If the rate adaption information is carried in thew layer compatibility information elemerdnd not in theBearer
capability information elementhen interworking by the networiroviding the bearetapabilitywould not be possible.
However, ifthe rate adaption information is carried in the Beeapability information element, interworkingould be
possible.

Hence, there isometerminal related information whicmay beconsidered interworking related. The consequence for
the calling user of not including such terminal related information in the Bearer capability information element is that the
call may not be completed if an interworking situation is encountered.

1.2.5 Relationship between Bearer capability and Low layer capability information elements

There shall be no contradiction of information betweenltbw layer compatibilityand theBearer capability at the
originating sideHowever, as some Bearer capabitityde pointamay bemodified during the transport of the call, this
principle impliesthat there should bainimal duplication of information between Bearer capability information element
and Low layer compatibility information element.

NOTE - If as a result of duplication, a contradiction occurs between the Bearer capability information element and the Low
layer compatibility information element at the terminating siderehbeivingentity shall ignorehe conflicting information inthe Low
layer compatibility information element.

The following example, dealingith the specification of the encodirsghemeused by the termindbr the speech
or 3.1 kHz audio bearer services, shows the consequences of duplication.

It is expected thatome ISDNswill supportonly A-law andsome onlyp-law, with conversion provided by the-law

network. (See Recommendation G.711.) If the encosahgme is specified in bothe Bearercapability information
elementand theLow layer compatibility information elemerihterworking between two ISDNs mightquire a change

of the user informatioteyer 1 protocol irthe Beareicapability information element (e.fjom A-law to p-law), while

the encoding scheme specified in the Low layer compatibility information element would presumably be forwarded to the
destination unchanged. Since, to determine compatittitiey destination terminaxamines bottthe Bearercapability
information elementind theLow layer compatibility information element, would receive conflicting information
regarding the encoding scheme used.
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1.3 Information classification

The following are thexamples of classifying low layer information currentgntified. This information is provided to
facilitate understanding of the characteristics of types Il and Il information.

1.3.1 Examples for speech and 3.1 kHz audio bearer services
a) Type Il information (common to all applications using these bearer services):
— information transfer capability = speech or 3.1 kHz audio;
— information transfer mode = circuit;
— information transfer rate = 64 kbit/s;
— user information layer 1 protocol =&law.

b) Type Il information for interworking with CSPDIKB.1 kHz audio applications are assumed) —
Figure I.1:

— user information layer 1 protocol = rate adaption + user rate (see Note);

NOTE — Only those profiles conforming &CITT standardized rate adaption atowed when onlythe above
information is provided.

c) Type lll information for interworking with PSTN:
i) voice applications — Figure 1.2:
— user information layer 1 protocol =Alaw;
ii) voice band data applications — Figure |.3:

— user information layer 1 protocol =Alaw.

1.3.2 Examples for 64 kbit/s UDI circuit mode bearer service
a) Type Il information (common):
— information transfer capability = unrestricted digital information;
— information transfer mode = circuit;
— information transfer rate = 64 kbit/s.
b) Type lll information for interworking with PSPDN (packet applications) — Figure 1.4:
— no type lll information is required.
c) Type lll information for interworking with PSTN:
i)  voice applications — Figure 1.5:
— no type lll information is required;
i) rate-adapted data applications — Figure 1.6:
— no type lll information is required.

d) Type Il information for interworking with PSTN with end-to-end digital connectiydgta
applications) — Figure 1.7:

— user information layer 1 protocol = rate adaption + user rate (see Note).

NOTE - The profile described in Recommendation 1.463 [52] is allowed.
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BC = 64 kbit/s UDI — Rate adapter data. PSTN
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FIGURE 1.7/Q.931
BC = 64 kbit/s UDI — Existing digital network

1.3.3 Examples for ISDN virtual-circuit bearer service
a) Type Il information (common):
— information transfer capability = unrestricted digital information;
— information transfer mode = packet;
— information transfer rate = -- -- --;
— user information layer 1 protocol = rate adaption + user rate (see Note 1);
— user information layer 2 protocol = LAPB (see Note 2);

— user information layer 3 protocol = X.25 [5] packet layer protocol (see Note 2).
NOTES

1  This parameter is includeshly whenuser packet informatiofiow is rate adaptedOnly those profiles
conforming to Recommendation X.31 are allowed when only the above information is provided for layer 1 protocol.

2 Only those profiles conforming to Recommendation X.31 are used. See Figures 1.8 to 1.10.
b) Type Ill information for interworking with PSPDN, CSPDN, PSTN:

— notype lll information is necessary.
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FIGURE 1.10/Q.931
BC = ISDN virtual circuit (VC) - PSTN

1.4 Scenarios outside the scope of ISDN standardization

1.4.1 Examples for speech and 3.1 kHz audio bearer services
a) Type Il information (common):
— information transfer capability = speech or 3.1 kHz audio;
— information transfer mode = circuit;
— information transfer rate = 64 kbit/s;
— user information layer 1 protocol =&law.

b) Type Ill information for interworking with PSTN — Voitmnd data applications -Modem type
conversion occurs — Figure 1.11:

— user information layer 1 protocol = rate adaption + user rate + other attributes (if required).
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FIGURE 1.11/Q.931
BC = 3.1 kHz audio — Voice band. PSTN

1.4.2 Examples for 64 kbit/s UDI circuit mode bearer services
a) Type Il information (common):
— information transfer capability = unrestricted digital information;
— information transfer mode = circuit;
— information transfer rate = 64 kbit/s.
b) Type Il information for interworking with PSTN — Voice band data applications — Figure 1.12:
— no type lll information is required.
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NOTE — This scenario seems to be a combination of interworking with PSTN and a part of PSTN services.

FIGURE 1.12/Q.931
BC = 64 kbit/s UDI — Voice-band data_. PSTN

Annex J
Low layer compatibility negotiation
(This annex forms an integral part of this Recommendation)

This annex describes an additional low layer compatibility checking procedure that may be applied by the user.

J.1 General

The purpose of théow layer compatibility information element is to provide a measch should be used for
compatibility checking by an addressed entity (e.g. a reos#eor an interworking unit or higayer function network
node addressed by the calling user). Ther layer compatibility information element is transferred transparently by an
ISDN between the call originating entity (e.g. the calling user) and the addressed entity.
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The user information protocol fields thfe Low layer compatibility information elememdicate the lowayer attributes
at the call originating entitgnd the addressed entity. Tim$ormation is not interpreted by th8DN andtherefore the
bearer capability provided liie ISDN is not affected byhis information. The call originating entignd the addressed
entity may modifythe low layer attributes byhe negotiation described below if that can be supported bpeheer
capability actually provided by the ISDN.

The Low layer compatibility information element is coded according to 4.5.19.

J.2 Low layer capability notification to the called user

When the calling user wishesotify the called user of its information transfer attributgpe Il information — octets 3
and 4) orany low layer protocol (type | information - octets 5 to 7) taubed during the call and nalready identified
in the Bearecapability information elementhen the calling user shall includeLaw layer compatibility information
element in the SETURessagethis element ionveyed bythe network and delivered to the called ustowever, if

the network is unable toonveythis information element, it shall act as describe8l.817.1(unrecognized information
element).

J.3 Low layer compatibility negotiation between users

If the negotiation indicator (see 4.5) of thew layer compatibility information elemeirtcluded in the SETURhessage
is set to “Out-band negotiation is possible (o8&t bit 7)”, then one amore ofthe lowlayer protocol attribute(s) may
be negotiated. In this case, the called user resporgisigjvely tothe callmay include aLow layer compatibility

information element in the CONNECMessage. This elementill be conveyed transparently e network and
delivered to the calling user in the CONNECT message.

NOTE — Only the low layer protocol attributes may be negotiatettherefore the information transfer attributes (octets 3
to 4), if returned by thealleduser in theCONNECT messageyill be identical to the oneeeceived inthe Low layer compatibility
information element contained in the SETUP message.

If, for any reasonthe network is unable teonvey this information element, it shall act as described5id.7.1
(unrecognized information element). Users are advised not to includeliowhiayer compatibility information element
sentfrom the called user to the calling user, attributes which wbalkthe same value ahe ones contained in the
Low layer compatibility information element received from the calling party.

J.4 Low layer compatibility negotiation options

The Low layer compatibility information elemetntains a negotiation indicator whiatey have one ofhe following
values:

a) Out-band negotiation not possible (default) Then the called user shall nwtvoke negotiation,
according to J.3.

b) Out-band negotiation possible The called usemaytheninvoke low layer compatibility negotiation, as
needed, according to J.3.

¢) In-band negotiation possible The called user may théwoke low layer compatibility negotiatiamsing
the supported in-band negotiation, according to service or application requirements.

d) Either in-band or out-band negotiation allowedThe called usenayinvoke one othe other lowayer
compatibility negotiation procedures according to its requirements. If the call is endi®Bdncand the
out-band low layer compatibility negotiation is supported by both patties,this method of negotiation
is preferred.

J.5 Alternate requested values

If the user wishes to indicate alternativedues of low layer compatibility parameters (e.g. alternative prosuitds or
protocol parametersihe Low layer compatibility information element is repeatedtie SETUPmessage. Up to four
Low layer compatibility information elementsay beincluded in a SETUPnessage. The first Low layer compatibility
information element in thmessage is preceded the Repeat indicator information elemspecifying “priority list for
selection”. The order of appearance of the Low layer compatibility information elements indicates the preferarice
of end-to-end low layer parameters.

Alternatively, the networknay discard the lowepriority Low layer compatibility information element(dgpending on
the signalling capability of the network.
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If the network or called user does not support repeating of the Low layer compatibility information element, and therefore
discards the Repeat indicator information elensmd the subsequebbw layer compatibility information elements,
only the first Low layer compatibility information element is used in the negotiation.

The called user indicates a single chdioen amongthe optionsoffered inthe SETUPmessage bijncluding the Low
layer compatibility information element the CONNECTmessage. Absence of a Low layer compatibility information
element in the CONNECTessagéndicates acceptance of the fitsiw layer compatibility information element in the
SETUP message.

Annex K
Procedures for establishment of bearer
connection prior to call acceptance

(This annex forms an integral part of this Recommendation)

K.1 General

For someapplications, it is desirable to allow tkempletion ofthe transmission path associated withearer service
prior to receiving call acceptance. In particular, ¢benpletion ofthe backward direction of the transmission path prior
to receipt of a CONNECT message from the called user may be desirable to

a) allow the called user to provide internally-generated tones and announcements that are sent in-band to the
calling user prior to answer by the called user; or

b) avoid speech clipping on connections involving an NT2 where delay®ccur in relaying the answer
indication within the called user equipment.

The procedures described in this annex are only applicable to the speech and 3.1 kHz audio bearer services.

NOTE — The definition of necessary mechanismsufif) with Signalling System No. 7 to avoahy potential undesirable
charging implications remains for further study.

K.2 Procedures

As a network option, completion of the transmission path prior to receipt of a call acceptance indiapti@provided
in one of three ways:

a) on completion of successful channel negotiation at the destination interface; or
b) on receipt of a message containing an indication that in-band information is being provided; or

c) notat all, i.e. this option is not supported by the network.

When criteria a) is used to determine that transmission path should be established, the network shall connect, as a
minimum, the backward side of the transmission path upon receipt of eit@&l.h PROCEEDING message or an
ALERTING message containing an acceptable B-channel indication.

When criteria b) is used to establish the transmission path, the network shall connetiniesim, the backward side
of the transmission path upon receipt of eitheMaERTING message or RROGRESSnessageontaining progress
indicator No. 8,in-band information or appropriate pattern now availabt® progress indicator No. Tall is not
end-to-end ISDN; further call progress information may be available insbasgectively.

The network providing thearly completion othe transmission path in the backward directizey choose tcupport
only one of methods a) or b) above. The netwmidy doose to further restrict whicmessage(syvill result in
establishment of the transmission path. These restrictias beimposed on a per interface basis to provide an
administrative means for limiting potential misuse of the early connection capabilities.
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Annex L
Optional procedures for bearer service change
(This annex forms an integral part of this Recommendation)

The procedure for bearer service chan@gy not be provided on all networks. On those networks that sujpartiser
may use this procedure after making a suitable subscription-time arrangement.

When abearer service requested in an originator's SETh#2sageannot be provided by the network, the network
would reject the call or, under some circumstances, the network may change the bearer service and provide bearer service
change notification. These procedures are currently applicable only to a dl@ang® kbit/s unrestricted to 64 kbit/s
restricted, and from 64 kbit/s restricted to 64 kbit/s restricted with rate adaption.

NOTE - During an interim period someetworks may onlysupport restricted 64 kbit/digital information transfer
capability, i.e. information transfer capabiligolely restricted by the requirement that thé#-zero octet isnot allowed. For
interworking thevalues given inAppendix 1/1.340 should apply. The interworking functions have to be providedeimetwork
restricted capability. The ISDN with @it/s transfer capabilitiewill not beoffered bythis interworking, othethan byconveying
the appropriate signalling message to or from the ISDN terminal.

Up to two Bearer capability information elementay bepresent in the SETURessage fronthe originating user,
corresponding to the allowed beaservice modifications given above. The Bearer capability information eleshaltt
be immediately preceded liye Repeat indicator information element with the meaning $pétifying Prioritized list

for selecting one possibilittHence, the order of Beareapability information elementsould indicate order dbearer
service preference.

If the SETUPmessageontains Bearer capability information elements not agreeitigany ofthe permissible ordered
combinations listed above, the network will reject the call attempt.

After sending aCALL PROCEEDING messageyhen the originating network or terminatiq@gemises equipment
determines that the preferred beaervice cannot be provided,sénds aNOTIFY messagéoward the call originator.

The NOTIFY messageontains a Notification indicator information element with a coding which indicates to the
originating partythe change in bearserviceandalso contains a Bearer capability information element specifying the
attributes of the new bearer service.

Receipt of theNOTIFY message isot acknowledged. The call originatmay allow the call to continue anayinitiate
call clearing in accordance with clause 5.
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Appendix |

Definition of causes values

(This appendix does not form an integral part of this Recommendation)

Table 1.2 indicateshe usage of causalueswithin this Recommendation. Other usagmy beprovidedwithin other

Recommendations, e.g. Q.700-Seresl Q.699. Othecausesnay also be used b®).931 entities where this is not
precluded by the procedures defined elsewhere in this Recommendation.

Table I.1 defineshe key forthe location of generation ifiable 1.2. Formore precise usage tife location codes in the
cause information element, see Recommendation Q.850.

TABLE 1.1/Q.931

Key to the location in Table 1.2

LU
LN
TN
RN
RU
LPE

CON CON
DISC

REL

REL COM
RES REJ
STAT
SUSP REJ

Local user

Local network

Transit network

Remote network

Remote user

Local peer entity (for symmetrical operation, see Annex D)

The following abbreviations to message types are used in Table 1.2

CONGESTION CONTROL
DISCONNECT
RELEASE
RELEASE COMPLETE
RESUME REJECT
STATUS
SUSPEND REJECT

Recommendation Q.931
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Appendix I

Example message flow diagrams and example
conditions for cause mapping

(This appendix does not form an integral part of this Recommendation)

1.1 Example message flow diagrams

Examples ofthe procedure$or the use of the B- and D-channel network connectypesand the selection of the
appropriate channelypes are summarized iRigures 1.1 to Il.7. These figures aréntended tocomplement the
description in the preceding text and do not illustrate all possible situations.

NOTE — Not all frames that may be sent across the TA interface may be represented in the following figures.
I1.1.1  Key to the figures

Q.931 messages

[] Layer 3

C CONNECT

CA CONNECT ACKNOWLEDGE

CP CALL PROCEEDING

D DISCONNECT

R RELEASE

RC RELEASE COMPLETE
S SETUP

X.25 layer 3 messages

Any layer 3 message preceded by X.25 indicates an X.25 layer 3 packet (e.g. X.25 CR meeals déQbest
CA Call accepted
CC Call connected
CLC Clear confirmation
CLI Clear indication

CLR Clear request

CR Call request

IC Incoming call

SQ Restart request

SF Restart confirmation
Sl Restart indication
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Layer 2 frames

0) Layer 2

GTEl  Group TEI (127)

A.B X.25 layer 2 addresses (includes command and response)

SABM Set asynchronous balance mode

SABME Set asynchronous balance mode extended

UA Unnumbered acknowledgement frame

ul Unnumbered information frame (i.e. using unacknowledged information transfer at layer 2)
I Information frame

DISC Disconnect frame

Layer 2 addresses marked (x, p) indicatdsit the SAPI element ofthe frame address is codefbr packettype
(SAPI = 16) information as described in Recommendation Q.921. Layer 2 addresses marked (x, s) refer to sigealling
(SAPI = 0) information.

1.2 Example conditions for cause mapping

Figuresll.8 throughll.16 show exampleonditions when causmappingswould be utilized betwee.931 and X.25
messages and utilize the specific mappings of Table 6-5 and Table 6-6 as shown below.

Figure Reference Table

Q.931 failures during call establishment
1.8 Table 6-5
1.9 Table 6-5
11.10 Table 6-5
.11 Table 6-5

.12 Table 6-5

User side failures during X.25 data transfer phase
.13 Table 6-5 (Note 1)

14  Table 6-5 (Note 2)

Network side premature clearing
.15 Table 6-6

.16 Table 6-6
NOTES
1  This mapping is only needed in the case of the Q.931 message arriving prior to the clearing of the last virtual call.

2 This situation always results in either ¥4r25 clear indicationpacket with cause No. ®ut of orderfor switched
virtual calls, or an X.25esetpacket with cause No. 8ut of orderfor permanent virtual circuits.
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TE1 TE1l

X.25 TA TA X.25
terminal Network Network terminal
| | | | | |
( | |M,| | | |
| | | (Note 2) | | |
| | UA(X,S) | : | |
| | | |
| | | | | |
These D-channel | I Ixs)[S, X.25] I I I I
signalling | | >, | | |
procedures are | | | | | |
not required { | HM—I | | I
for semi- | | | | | |
permanent [ ' 1(x,8)[C ' (Note 4) ' [ [
connections : | : : : :
| | 1(x,S)[CA | | | |
| | e — (Note5) | | |
I I I I I I
t S e | | |
| | | | | |
(L | swowe ! | L
| | | | | |
I | UA(B) I I I I
™ [ | | | |
I I I I I I
| L IB)X255Q] | | |
[ [ [ 1'% (Note 3) [ [
I I I(A)[X.25 SF] : : : :
| | | | | |
| | I(B)X25CR] | (Notel) [ | |
| I | I | | |
| | | (Note6) | | |
| | | L l_ |
| | | | | | \
X.25 procedures | | | [ ' SABM(A) ' !
over B-channel : : : : ; >:
as specified
n63 | | NN A |
| | | | | |
| | | I IWIX258] | >l
I I I I I I
| | | | | | X.25 procedure
| | | | I(B)[X.25 SF] } | over B-channel
: : : : (AX.25 IC] : : as specified
| | | (Note 6) | - | > in63
| | | | | |
L | lAX2s5cc] L IB)IX25CcA | |
~ I i I I I
I I I I I I
| | | | | |
| |
\ Data transfer phase ]
| : . . : I
T1137000-91/d097
NOTES

1  When the called side establishes the call using D-channel access, the message sequence will continue as from
point <3> in Figure I1.3.

2 Ifsignalling link is not already established.

3  For packet call offering, the incoming call may be offered to the TA and a B-channel established using the
procedure shown in Figures 1.5 and 11.7.

4 The network starts timer T320, if implemented.

5  This message is optional.

6  The network cancels timer T320, ifimplemented and running.

7  The network establishes the Link Layer on the B-channel, if it is not already established as specified in 6.3.

FIGURE 11.1/Q.931

Example message sequence for the ISDN virtual circuit service
B-channel access — First virtual call set-up in this channel

298 Recommendation Q.931  (03/93)



TE1l TE1

X.25[5] X.25
terminal TA Networ k Network TA terminal

|

* * * |
Data transfer phase >
|

<

|
f
|
f T T T
I I I I [
I(B)[X.25 CLR I(A)[X.25 CLI
s : : (B) ] =: (Note 3) : (A ] : =}
: | | | | | \
procedures . .
oy ¢ | lWIx25CLC] | < le I(B)X25CLC] | | %25
B-channel | | | | | ‘ procedures
| | DISC(B) l l DISC(B) l \ over the
f f > (Note 2) < f | B-channel
I I I I I [
I [ UA(B) [ [ UA(B) [ |
< | | (Note 1) [ | gl
| | | | | |
- _ - _l - —
| | | | | |
o ! L) O S (Z01) ! |
I I I I I [
[ [ I(xs)R] [ [ I(y.s)R] [ |
I D ™ [
Q.931 procedures § | | | | | |
(not required for < | | I(xs)RC] »! le Iy s)IRC] | |
semi-permanent | | | | | |
connections) : ! DISC(x,s) R L DISC(y,s) ! }
I I I I I [
| | UA(XS) | } (Note 5) { | UA(Y:S) | \
L | - ™ |
| | | | | |
T1161250-94/d098
NOTES

1 When the cleared side has set up the call using D-channel access, the message sequence at the cleared side will
be as from point <4> in Figure 11.4.

2 Clearing of the B-channel may be initiated by the network upon expiry of Timer T320, ifimplemented (see 6.4).
3 The network starts Timer T320, if implemented.

4  The network cancels Timer T320, if implemented and running.

5  This sequence is only required if the terminal does not wish to continue with further communication.

FIGURE 11.2/Q.931

Example message sequence for the ISDN virtual circuit service
B-channel access — Last virtual call cleared in this channel
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TE1 TEL
N

LN

-~ ™~ -~ -
X.25 X.25
terminal TA Network Network TA terminal
| SABM(B) | SABME(X.p) I i i i
f | i it (o) | | |
€ UA(B) < UA(X, p) | | | |
(i [l | | | |
| IBXBSQ | I(xpIX25SQ] ! i i i
| VI VI | | |
| | | | | |
I(A)[X.25 SF I(xp)X.25 S
i< (A)[ ] i< (xp)[ F] i (Note 4) i i i
i I(B)[X.25 CR] ’i I(x,p)[X.25 SF] ’i <3>i i i
! ! ! (Notes 1, 5) ! ! !
CTTT T~ CTT T T~ CTT T T T T | }(Note 3) | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | _— e — — — = S |
s ] : : : : :
o
overthe ) | | | | SABMEGP) | SABM(®) |
D-channel : : : : : :
! ! ! I UA(Y,p) I UA(A) I
| | | | | |
! ! L (Noe2) y 1 yyp)x258] | I(AX25S] !
| | | ] =i =
| | | | Iyp)IX25SF 1 IB)X25SF] 1| x25
| | | I I | \ procedures
' ' ' Loy,pX251C] | I(A)X.251C |  overthe
: : : (Note 5) : 0.PIX I >: G ] ﬂ D-channel
| IAX25CC] | IxpIX25CC] | | IyPX25CA | IB)X25CA] |
| | | | | |
: | | | | :
\ < Data transfer phase >:
| T T T T |
|

T1137010-91/d099

NOTES

1  When the called side establishes the call using B-channel access, the message sequence will continue as from
point <1>in Figure Il.1.

2 If SAPI 16 link is not already established.

The incoming call may be offered to the TA using the procedures shown in Figures I.5 and I11.7.
The network starts timer T320, if implemented.

The network cancels timer T320, if implemented and running.

Not shown in the diagram; is a possible X.25 restart procedure performed after link set-up.

o 01 b~ W

FIGURE 11.3/Q.931

Example message sequence for the ISDN virtual circuit service
D-channel access — First virtual call set-up in this SAPI = 16 link
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TE1l TE1l
X.25 [5] X.25
terminal TA Network Network TA terminal
| | | | | |
N ' |
( < Data transfer phase >
| T T T T |
| | | | | |
|| B) [X.25CLRL 1 (x,p) [X.25CLR]‘| (Note 1) <4> | 1 (y,p) X.25CLI] J 1 (A) [X.25CL|1‘ N
X25 | g " (Note3) | g 4
procedures /11 (&) [X25CLC]! 1 (xp) [X.25CLC] I (yp) [X25cLC] I (B) [X.25CLC]
overthe ) '« le l - la : X.25
D-channel | | | ‘ | ‘ } procedures
| DISC(B) |  DISC(xp) | | DISCyp) | DISCB) | over the
| > > (Note d) 14 < | D-channel
| | | Note 2 | | |
oua@ L uawp) [ N2 ) uvagp o uae)
t | € ] (Note 5) | » » )
| | | | | |
T1161260-94/d100
NOTES

1  When the cleared side has set up the call using B-channel access, the message sequence at the cleared
side will be as from point <2> in Figure I1.2.

2 This sequence is only required if the X.25 DTE does not wish to continue with further communications.
3 The network starts timer T320, if implemented.

4 The network cancels timer T320, if implemented and running.

5  Link layer release may be initiated by the network upon expiry of Timer T320, if implemented (see 6.4).

FIGURE 11.4/Q.931

Example message sequence for the ISDN virtual circuit service
D-channel access — Last virtual call cleared in this SAPI = 16 link
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'
la ™~
X.25

Network TA terminal
~ | UI(GTEIL,S) [SETUP, channel (8,D,B/D)] J |
| g |
These signalling | 1(x,s) [CONNECT, new B] ! !
procedures are over < -« X !
the D-channel " (Note 1) I(x,5) [CONNECT ACKNOWLEDGE] | |
i > |
. | |
[ ) i .
I | VI
| | |
€ UA(A) l j
P | |
1 I(A) [X.25SI] i i
| : >
I ] ]
3 I(B) [X.25SF] | |
X.25 procedures over ;4 : !
anew B-channel as I | |
specified in 6.3 \ | (Note 2) I(A) [X.25IC] | R
| ] ]
| ] ]
P I(B) [X.25CA] ! !
I i i
| | |
I ] ]
| | |
* !
i Data Transfer Phase i
\ | . |
T1137020-91/d101

NOTES

1  The network starts Timer T320, if implemented.
2 The network cancels Timer T320, if implemented and running.

FIGURE 11.5/Q.931

Example of incoming call offering procedures using signalling on SAPI =0 link —
Terminal accepts call on a new B-channel
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'\

-~ -

Network TA ot
- | UIGTELS) [SETUP, chamel (,D,B/D)] _! i
I L] |
| | |
These Q.931 | I(x,s) [CONNECT, established B] | |
procedures are over 4 < | |
the D-channel i i i
! I(x,s) [RELEASE, Cause No.7 ] ! .
| P |
. | |
( ! I(x,s) [RELEASE COMPLETE | ! !
h ! !
| | |
: (Note 1) SABM(A) : g
| | o
| | |
| UA(A) | |
a a
: I(A) [X.25 SI] ! R
I T Ll
X.25 [5] procedures : | |
over an established } I I(B) [X.25 SF] I i
B-channel as < | |
specified in 6.3 ! : !
| (Note 2) (A) [X.25IC] | |
| . >
| | |
P I(B) [X.25 CA] ! !
Y T 1
| | |
| | |
| | |
| | |
l |
\ : Data Transfer Phase !
| |
| |

T1161270-94/d102

NOTES
1  The network establishes the link layer in the B-channel if it is not already established (see 6.3).
2 The network cancels Timer T320, ifimplemented and running.

FIGURE 11.6/Q.931

Example of incoming call offering procedures using signalling on SAPI =0 link —
Terminal accepts call on a established B-channel
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TE1

o\
”~ -~
X.25

Network TA terminal
- i UI(GTEIS) [SETUP, channel (B,D,B/D)] J i
I Ll |
| | |
These Q.931 | I(x,5) [CONNECT, D] ! :
procedures are over 4 < ! !
- | | I
the D-channel ; I(x,s) [RELEASE, Cause No. 7] R !
L g |
( | I(x,S) [RELEASE COMPLETE ] 1 |
[ | |
v | |
| | |
: (Note 1) SABME (y,p) } SABM(A) |
T L
I | I
| | |
54 UA(Y,p) 3 UA(A) i
| | |
| I(x,p) [X.25 SI] | IAA) [X.25 S ‘:
| ! >
X.25 [5] procedures ! I |
over an established | I(x,p) [X.25 SF] | I(B)[X.25SF] !
B-channel as P } :
specified in 6.3 i (Note 2) I(x,p) [X.25 IC] i J
| | l
| | |
P I(x,p) [X.25 CA] ! !
[ | T 1
| | :
| |
! Data Transfer Phase !
. w =
I | I
| |

T1145310-92/d103

NOTES

1  The network establishes the link layer in the B-channel if it is not already established (see 6.3).
The network starts Timer T320, if implemented.

2 The network cancels Timer T320, if implemented and running.

FIGURE 11.7/Q.931

Example of incoming call offering procedures using signalling on SAPI = 0 link —
Terminal accepts call onthe D-channel

Called user ET/PH
X251C
e.g. user busy, no channel <
available (includes no
LCN available or
. X.25 CLI
throughput unavailable) (Cause) »>

T1161280-94/d104

FIGURE 11.8/Q.931
Undeliverable call
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Called user ET/PH
M X.251C
Q.931 SETUP
Erroneous message (Note 1) R
X5, (note2)
" Q.931 clearing message
(Cause) 4
- o /
~~_ /
~<_ /
~~_
These causes are related
as in Table 6-5

T1161290-94/d105

NOTES

1  This figure only applies to the case where the erroneous message results in a
Q.931 clearing message. See 6.4.3 for more information.

2 This message would be sent after the expiry of timer T303 on a multipoint
interface.

FIGURE 11.9/Q.931
Erroneous message (e.g. format error)

Called user ET/PH
’ X.25IC
B Q.931 SETUP
Q.931 SETUP R
X.25 CLI
(Cause) > (Note)

T1161300-94/d106

NOTE — This message is sent after the second expiry of timer T303.

FIGURE 11.10/Q.931
No responding user
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Called user ET/PH
X25I1C
Q.931 SETUP
931 ALERTIN
Q93 S > T301
—— Y — — expiry
Q.931 RELEASE X.25 CLI
< » (N
(Cause) (Cause) (Note)
A ~ f
~ ~ - /
>~ - /
~ /
>~
These causes are related
as in Table 6-5

T1161310-94/d107
NOTE - This message is sent after the expiry of timer T301.

FIGURE 11.11/Q.931
Expiry of timer T301

Called user ET/PH
M X.25 IC
Q.931 SETUP
Q.931 RELEASE COMPLETE R
(Cause) X.25 CLI
25C » (Note)
(Cause)
- ~ f
~<_ /
S - /
~ - /
>~
These causes are related
as in Table 6-5

T1161320-94/d108

NOTE — This message would be sent after the expiry of T303 when on a multipoint
interface.

FIGURE 11.12/Q.931
Call rejection by called party
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Called user ET/PH
X.25 [5] data transfer phase >
Q.931 clearing message R
(Cause) X.25 CLI
(Cause)
- #
~ /
=~ ~ - /
~ /
N
These causes are related
as in Table 6-5
T1161330-94/d109
FIGURE 11.13/Q.931
Q.931 clearing during X.25 data transfer phase
Called user ET/PH
X.25 Data Transfer Phase- >
Q.931 RESTART R
X.25 CLI
(Cause) (Note 1)
-or-
X.25 RESET INDICATION
Notes 1, 2

(Cause) ( )

T1161340-94/d110
NOTES

1  This cause parameter in the X.25 packet will indicate “out of order” with
diagnostic value 0.

2 For permanent virtual circuits only.

FIGURE 11.14/Q.931

Q.931 RESTART during X.25 data transfer phase
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Called user ET/PH

X.25IC
Q.931 SETUP

X.25 CLI

Q.931 CONNECT (Cause)

Q.931 DISCONNECT
(Cause)

These causes are related as in Table 6-6

T1161350-94/d111

FIGURE 11.15/Q.931

Premature clearing of the virtual call
(e.g. expiry of X.25 Timer T21)

Called user ET/PH

" X.25IC

M Q.931 SETUP

Q.931 CONNECT
Q.931 CONNECT ACKNOWLEDGE
X.25 CLI
B Q.931 DISCONNECT (Cause)
(Cause)
These causes are related as in Table 6-6

T1161360-94/d112

NOTE — This is the case when an X.25 incoming call packet has NOT been delivered.

FIGURE 11.16/Q.931
Premature clearing of the virtual call

308 Recommendation Q.931  (03/93)



Appendix 1lI

Summary of assigned information element identifier and message type code points
for the Q.93x-Series and Q.95x-Series of Recommendations

(This appendix does not form an integral part of this Recommendation)

TABLE 111.1/Q.931

Information element code points

Bits

P OOOOoOOo

PRPRRPPRPPPRPOOOO0OO0OO0OO0OO0OO0O00000000O0O0O0O0O0O0O0O

OkFrRr PFPPFP OO

OO0 O0OO0OO0OO0OFRRFRPFRPFRPPRPFRPPPRPPPPPPPOOOOODOOOOOO

P, OORFrOoO

OO0OO0OO0OO0OO0OFRRFRPFPFRPPPRPPPOOOOOORRPRRERPRPRRPLPPLPOOOODO
OO0 O0OO0OO0OO0OFrRRFRPRFPFRPOOOORRFRPFRPOOOFRPRPPFPFRPOORRERLRELOO

PRPOOO0OO0OO0OO0OO0OO0ORrRPFPOOFRPROORPFPORPRPFPOOFRPROREFRLORO

OO0OFRPRPFPOOFRPRPFPOOFRPORFRPOOOORFRPROOPFRPOOOOOOOOOO

P OPFRPOPFPOPFPORFRPOOOOOORFRPRORFRPROOOORFRPROOOFR, OOOO

Recommendation
reference
Single octet information elements:
Reserved Q.931
Shift Q.931
More data Q.931
Sending complete Q.931
Congestion level Q.931
Repeat indicator Q.931
Variable length information elements:

Segmented message Q.931
Bearer capability Q.931
Cause Q.931
Connected address (Note 1)
Extended facility Q.932
Call identity Q.931
Call state Q.931
Channel identification Q.931
Data link connection identifier Q.933
Facility Q.932
Progress indicator Q.931
Network specific facilities Q.931
Terminal capabilities (Note 1)
Notification indicator Q.931
Display Q.931
Date/time Q.931
Keypad facility Q.931
Keypad echo (Note 1)
Information request Q.932 [4]
Signal Q.931
Switchhook (Note 1)
Feature activation Q.932
Feature indication Q.932
Service profile identification Q.932
Endpoint identifier Q.932
Information rate Q.931
Precedence level Q.955 (clause 3)
End-to-end transit delay Q.931
Transit delay selection and indication Q.931
Packet layer binary parameters Q.931
Packet layer window size Q.931
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TABLE 111.1/Q.931 €nd)

Bits Recommendation
reference
8 7 6 5 4 3 2 1
0 Variable length information elements:
1 0001 10 Packet size Q.931
1 000 1 11 Closed user group Q.931
1 001 0 0O Link layer core parameters Q.933
10 01 00 1 Link layer protocol parameters Q.933
1 0 01010 Reverse charging indication Q.931
1 001 100 Connected number Q.951 [85]
1 0 0 1 1 01 Connected subaddress Q.951
101 0000 X.213 priority Q.933
1 010001 Report type Q.933
1 010 0 11 Link integrity verification Q.933
1 01 01 11 PVC status Q.933
11 01100 Calling party number Q.931
1101101 Calling party subaddress Q.931
1110000 Called party number Q.931
11100 01 Called party subaddress Q.931
1110100 Redirecting number Q.931, Q.952 [86]
111 0110 Redirection number Q.952
1111 000 Transit network selection Q.931
1111 0 0 1 Restart indicator Q.931
1111100 Low layer compatibility Q.931
1111101 High layer compatibility Q.931
1111110 User-user Q.931
1111111 Escape for extension Q.931
NOTES
1 These code points are reserved to ensure backward compatibility with earlier versions of this Recommendati
2 All reserved values withits 5-8 coded0000” arefor future information elements for which comprehension by
user is required (see 5.8.7.1).
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TABLE 111.2/Q.931

Message type code points

Bits

[eNeNeoNoNeoNoNol
PP, OOOOOoO

o
o
=
PRPPPOOOCOOOOOOO |,
OO0 O0OO0OFRPRRFRPPFPOOOOOO

o
=
o
'
'

ROOOOOOo
PP RrRPROOO

01 1

PRPRPRPRPPPOOOOOOO
PRPPOOOORrRRFRLREFLEFLOOO

o

PP RRPROOO

POOOFRRFRPORFRPREFLPLEFPLOOO

ORrRPRORRLRO

P OORFRPFPOORFRPFPLOORFR OO

' POPFPOPFR PO o N

PRPOOPFRPOOFRPROOFrR, OO

PP OOF, OO !

OFrRPO0OO0OO0ORFRPRORFRPROFRPROORO

PR RREROR

PRPPFPOOFRPROOFRLROORL, O

OO0OFrP OO o ¢

P RPRPPOOOOOOOOOOo

Recommendation
reference
Escape to nationally specific message types Q.931
Call establishment messages:
ALERTING Q.931
CALL PROCEEDING Q.931
PROGRESS Q.931
SETUP Q.931
CONNECT Q.931
SETUP ACKNOWLEDGE Q.931
CONNECT ACKNOWLEDGE Q.931
Call information phase messages:
USER INFORMATION Q.931
SUSPEND REJECT Q.931
RESUME REJECT Q.931
HOLD Q.932 [4]
SUSPEND Q.931
RESUME Q.931
HOLD ACKNOWLEDGE Q.932
SUSPEND ACKNOWLEDGE Q.931
RESUME ACKNOWLEDGE Q.931
HOLD REJECT Q.932
RETRIEVE Q.932
RETRIEVE ACKNOWLEDGE Q.932
RETRIEVE REJECT Q.932
Call clearing messages:
DETACH (Note)
DISCONNECT Q.931
RESTART Q.931
DETACH ACKNOWLEDGE (Note)
RELEASE Q.931
RESTART ACKNOWLEDGE Q.931
RELEASE COMPLETE Q.931
Miscellaneous messages:
SEGMENT Q.931
FACILITY Q.932 [4]
REGISTER Q.932
CANCEL ACKNOWLEDGE (Note)
FACILITY ACKNOWLEDGE (Note)
REGISTER ACKNOWLEDGE (Note)
NOTIFY Q.931
CANCEL REJECT (Note)
FACILITY REJECT (Note)
REGISTER REJECT (Note)
STATUS ENQUIRY Q.931
CONGESTION CONTROL Q.931
INFORMATION Q.931
STATUS Q.931

NOTE — These code points are reserved to ensure backward compatibility with earlier versions of this Recommendation.
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ACRONYMS USED IN THIS RECOMMENDATION

ABM Asynchronous Balanced Mode (of HDLC)
ACK Acknowledgement

ADPCM Adaptive Differential Pulse Code Modulation

AFI Authority and Format Identifier

ARM Asynchronous Response Mode (of HDLC)
AU Access Unit

BC Bearer Capability

BCD Binary Coded Decimal

Bi Indicated B-Channel

Bi° An idle B-Channel Bi

Bj A B-Channel in use

CEl Connection Endpoint Identifier

CES Connection Endpoint Suffix

CSPDN Circuit Switched Public Data Network

D The D-Channel

DDI Direct-Dialling-In

DLCI Data Link Connection Identifier (see Recommendat@ré20 and Q.921)
DSP Domain Specific Part

DTE Data Terminal Equipment

HDLC High Level Data Link Control (procedures)
HLC High Layer Compatibility

I Information (frame)

IA5 International Alphabet No. 5 (defined by CCITT)
IDI Initial Domain Identifier

IE Information Element

IEC International Electrotechnical Commission
ISDN Integrated Services Digital Network

ISO International Standard Organization

IWF Interworking Function

WU Interworking Unit

LAN Local Area Network

LAPB Link Access Protocol-Balanced

LAPD Link Access Protocol on the D-Channel
LLC Low Layer Compatibility
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LLI
NACK
NIC
NRM
NSAP
NT2
oSl
PABX
PCM
PH
PSPDN
PSTN
PVC
RDTD
SABME
SAPI
SDL
TA
TE1
TE2
TEI
TID
uD
UDI-TA
u
USID

VvC

References

Logical Link Identifier (see Recommendation Q.921)
Negative Acknowledgement

Network Independent Clock

Normal Response Mode (of HDLC)

Network Service Access Point

Network Termination of type two

Open System Interconnection

Private Automatic Branch Exchange

Pulse Code Modulation

Packet Handler

Packet Switched Public Data Network

Public Switched Telephony Network

Permanent Virtual Circuit

Restricted Differential Time Delay

Set Asynchronous Balanced Mode Extended (frame)
Service Access Point Identifier (see Recommendgliéal)
Functional specification and description language
Terminal Adaptor (see Recommendation 1.411)

Terminal Equipment of type 1 (see Recommendation 1.411)
Terminal Equipment of type 2 (see Recommendation 1.411)
Terminal Endpoint Identifier (see Recommendations Q.920 and Q.921)
Terminal identifier

Unrestricted Digital Information

Unrestricted Digital Information with Tones/Announcements
Unnumbered Information (frame)

User service identificator

(Switched) Virtual Circuit

[1] CCITT RecommendatiolSDN user-network interface layer 3 — General aspdrex. Q.930/1.450.

[2] CCITT RecommendatiolfSDN user-network interface — Interface structures and access capapiiges|.412.

[3] CCITT RecommendatiotfSDN user-network interface — Data link layer specificatiBec. Q.921/1.441.

[4] CCITT Recommendatio®eneric procedures for the control of ISDN supplementary senRees Q.932.
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CCITT Recommendatiorinterface betweerdata terminal equipment (DTEAnd data circuit terminating
equipment (DCE) for terminals operating in the packet madd connected to public dataetworks by
dedicated circuitRec. X.25.

CCITT Recommendatio@ircuit mode bearer service categoriéec. 1.231.

CCITT RecommendatiorSupport of data terminal equipments (DTHEg}jh V-Series type interfaces by an
integrated services digital network (ISDNRec. V.110.

CCITT RecommendatioSupport of X.21, X.21 bis and X.20 bis based titainal equipments (DTEs) by an
integrated services digital network (ISDNRec. X.30.

CCITT Recommendatioisupport by an ISDN of data terminal equipmetith V-Series type interfaces with
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CCITT Recommendatiort kHz audio coding within 64 kbif/Rec. G.722.
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telephone-type circuitRec. V.6.
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CCITT RecommendatiofSDN numbering and addressing principl&ec. 1.330.

CCITT RecommendatioNumbering plan for the ISDN erRec. E.164.

CCITT RecommendatioNumbering plan for the international telephone serviRec. E.163.
CCITT Recommendatiolmternational numbering plan for public data netwarkec. X.121.
CCITT RecommendatioRlan for telex destination codeRec. F.69.

CCITT RecommendatiorNetwork servicedefinition for Open Systems Interconnection (OSI) for CCITT
applications Rec. X.213.

ISO 8348:1987/Add.2:1988nformation processing systems Bata communications -Network service
definition — Addendum 2: Network layer addressing.

CCITT RecommendatiorPrinciples relating ISDN numbers/subaddress to the OSI reference model network
layer addressedRec. 1.334.

CCITT Recommendatiorinterface betweerdata terminal equipment (DTExnd data circuit-terminating
equipment (DCE) for synchronous operation on public data netwBees X.21.

CCITT RecommendatioRrimary rate user-network interface — Layer 1 specificativac. 1.431.
CCITT Recommendatio@ontrol procedures for teletex and Group 4 facsimile seryiRes. T.62.

CCITT Recommendatio® document application profile for the interchange of Group 4 facsimile documents
Rec. T.503.

CCITT Recommendatio® document application profile MM for the interchange of formatted mixed mode
documentsRec. T.501.
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CCITT RecommendatioNetwork-independent basic transport service for the telematic seriReesT.70.
CCITT RecommendatioBocument application profile for videotex interworkifitgc. T.504.

CCITT Recommendatiofieleservices supported by an ISORéc. 1.241.

CCITT RecommendatioBystem aspects of the use of the 7 kHz audio codec within 64Reé@/<5.725.

ISO 1745:1973nformation processing — Basic mode control procedures for data communication systems.

CCITT Recommendatiohink access protocol balanced (LAPB) extended for half-duplex physical level facility
Rec. T.71.

ISO/IEC 4335:1991Information technology — Telecommunicati@msl informationexchange between systems
— High-level data link control (HDLC) procedures — Elements of procedures.

ISO 8802-2:198%9nformation processing systems — Local area networks — Part 2: Logical link control.

CCITT RecommendationPacket switchedsignalling system between public networks provididgta
transmission service®Rkec. X.75.

ISO/IEC 8208:1990Information technology — Data communications — XPAcket layer Protocol fodata
terminal equipment.

ISO 8348:1981nformation processing systems — Data communications — Network service definition.
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connectionless-mode network service.
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CCITT RecommendatioBasic user-network interface — Layer 1 specificatieac. 1.430.

CCITT RecommendatioBefinition of bearer service categorjeRec. 1.230.

CCITT Recommendatiobefinition of teleserviceRRec. 1.240.

CCITT Recommendatiomternational Alphabet No.,3Rec. T.50.

ISO 646Information processing — ISO 7-bit coded character set for information interchange.
CCITT Recommendatioren Integrated services digital network (ISDN).

CCITT RecommendatiorSupport of data terminal equipments (DTEg}h V-Series type interfaces by an
integrated services digital network (ISODNRec. 1.463.

CCITT RecommendatioBlue Bookvol. VI, Rec. Q.931 (1988).

CCITT Recommendatiostage 3 description for additional information transfer supplemerdaryicesusing
DSS1Rec. Q.957.

CCITT Recommendatior800 bits per second duplex modem standardized for use in the general switched
telephone networkRec. V.21.
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CCITT Recommendatio2400 bitsper second duplex modem using frequency division technique standardized
for use in the general switched telephone netveortt on point-to-poinR-wire leased telephone-type circulits
Rec. V.22bis.

CCITT Recommendatior600/1200-baud modem standardized for use in the germwiathed telephone
network Rec. V.23.

CCITT Recommendatior2400 bitsper second modem standardized for use on 4-wire leased telephone-type
circuits, Rec. V.26.

CCITT Recommendatior2400/1200 bitsper second modem standardized for use in the general switched
telephone networkRec. V.2@ois.

CCITT Recommendation2400 bits per second duplex modem using the echo cancellation technique
standardized for use on the general switched telephone neamdrion point-to-poin2-wire leased telephone
type circuits Rec. V.2@aer.

CCITT Recommendatiod800 bitsper second modem with manual equalizer standardized for use on leased
telephone-type circuitfkec. V.27.

CCITT Recommendatiod800/2400 bitgper second modem with automatic equalizer standardized for use on
leased telephone-type circuiRec. V.2is.

CCITT Recommendatio1800/2400 bitsper second modem standardized for use in the general switched
telephone networlkRkec. V.27%er.

CCITT Recommendatio®600 bitsper second modem standardized for use on point-to-point 4-wire leased
telephone-type circuifRRec. V.29.

CCITT Recommendatio family of 2-wire, duplex modems operatingdata signallingrates of up t®600
bit/s for use on the general switched telephone network and on leased telephone-typeRécuis32.

CCITT Recommendatiosage of causand location in the digitabubscriber signallingysteniNo. 1 and the
signalling system No. 7 ISDN user pdRec. Q.850.

CCITT RecommendationOperational provisions for the international public facsimigervice between
subscribers stations with group 3 facsimile machines (telefaRe3). F.182.

CCITT RecommendationOperational provisions for the international public facsimigervice between
subscribers stations with group 4 facsimile machines (telefaRed). F.184.

CCITT Recommendatiorservice requirementanique to mixed modévM) used within the teletegervice
Rec.F.230.

CCITT Recommendatio®ervice requirementsnique to the processable mode number @i1) used within
the teletex servigdRec. F.220.

CCITT Recommendatiomeletex servigeRec. F.200.

CCITT Recommendatioxideotex serviceRec. F.300.

CCITT RecommendatioByntax-Based videotex end-to-end protocols for the circuit mode, FBENT.102.
CCITT Recommendatiolmternational interworking for videotex servi¢é®ec. T.101.

CCITT Recommendatio®perational provisions for the international telex seryiBec. F.60.

CCITT RecommendatioBata communication networks: Message handling systems (NReg$. X.400-Series.

CCITT RecommendationOpen systems interconnection (OSI): Modeid notation, service definition,
Recs. X.200-Series.

CCITT RecommendatioWideotelephony teleservice for ISDRlec. F.721.
CCITT RecommendatioAudiographic serviceRRecs. F.700-Series.

ISO/IEC 8878:1992nformation technology — Telecommunicati@ml informationexchange between systems
— Use of X.25 to provide the OSI connection-mode Network Service.
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ISO/IEC TR9577:1990Information technology — Telecommunicatioasd informationexchange between
systems — Protocol identification in the network layer.

CCITT RecommendatioBtage 3 description for supplementary services using &%, Q.950-Series.

CCITT RecommendationStage 3 description for call completion supplementagyvices using DSS1
Rec.Q.953.

CCITT Recommendatiorstage 3 description for number identification supplemensanyicesusing DSS1
Rec.Q.951.

CCITT RecommendatioStage 3 description for call offering supplementary service using,[F81 Q.952.
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